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Abstract 


This  rssssrch  effort  investigated  the  Allegheny, 
Carteret,  Eichlesy,  Allied  Materials  and  Equipment  Company, 
A.C.E.S.  and  Simulation  formulas  that  were  used  or 
recommended  to  determine  quantum  on  unabsorbed  overhead 
claims.  These  claims  arise  from  contracts  that  have  been 
delayed  by  the  government.  When  the  government  contracting 
officer  and  the  contractor  cannot  come  to  an  agreement, 
there  is  a  claim  filed  by  the  contractor  to  the  appropriate 
Board  of  Contract  Appeals.  These  formulas  investigated  were 
the  product  of  different  claims  heard  before  the  appropriate 
Board  of  Contract  Appeals,  with  the  exception  of  one,  the 
Simulation  formula. 

The  analysis  was  accomplished  by  developing  very  basic 
examples  which  portray  different  aspects  of  the  real  world. 
Three  examples  were  created,  each  one  more  extensive  than 
the  preceding.  Then  the  true  unabsorbed  for  each  example 
was  calculated.  By  using  algebraic  equations,  each  formula 
in  this  form  was  equated  to  the  true  unabsorbed.  From  this 
It  was  shown  that  the  Allegheny  and  Allied  Materials  and 
Equipment  Company  formulas  generally  underestimate  the  true 
unabsorbed  overhead.  It  also  showed  that  the  Eichleay, 
A.C.E.S.,  and  Simulation  formulas  generally  overestimate 
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trua  unabaorbad  ovarhaad.  Tha  Cartarat  formula  did  aquata 


to  tha  trua  unabsorbad  ovarhaad  in  aach  axampla,  but  not  all 
raal  world  aituationa  wara  covarad  within  thia  raaaarch.  At 
laaat  ona  aora  coaplaxity  naada  to  ba  axaminad. 


CLAIMS  FOR  UN ABSORBED  OVERHEAD  ON  DEFENSE  CONTRACTS 


I .  Introduction 

Contractor  clalaa  on  Dapartaant  of  Dafanaa  (DOD) 
conatructlon  contracta  ara  a  aarloua  problaa.  Thla  atudy 
focuaaa  on  tha  clalaa  that  ara  baaad  on  tha  praalaa  of 
govarnaant  cauaad  dalaya.  Thaaa  clalaa  ara  lncraaalngly 
balng  appaalad  to  tha  Araad  Sarvlcaa  Board  of  Contract 
Appaala  (ASBCA) .  Tha  raaulta  of  thaaa  appaala  hava  varlad 
wldaly  In  tha  aaount  and  aathod  of  aattlaaant  avan  whan  tha 
caaaa  wara  alallar.  Thla  atudy  takaa  an  ln-dapth  look  at 
tha  varioua  aathoda  aaployad  to  dataralna  clala  aaounta. 
Furthar ,  thla  atudy  looka  at  tha  poaalblllty  of  a 
atandardlzad  approach  to  contract  clalaa  cauaad  by 
govarnaant  lapoaad  dalaya. 

Ganaral  Iaaua 

Tha  DOD  haa  a  problaa  whan  conatructlon  contracta  ara 
dalayad  dua  to  actlona  of  tha  govarnaant.  Whan  conatructlon 
contracta  ara  dalayad,  aoaa  ovarhaad  axpanaaa  contlnua 
during  tha  dalay  which  tha  contractor  aay  not  ba  abla  to 
charga  to  othar  joba.  For  axaapla,  aqulpaant  aay  ba  rantad 
and  laaaa  axpanaaa  paid,  avan  aa  tha  aqulpaant  alta  Idly. 
Thaaa  continuing  ovarhaad  chargaa  fall  Into  thraa 
catagoriaa:  "unabaorbad  ovarhaad,"  "undarabaorbad 


ovtrhMd,"  «nd  "axtandad  ovarhaad."  Tha  cm tmgorima  of 
"unabaorbad  ovarhaad"  and  "undarabaorbad  ovarhaad"  ara  uaad 
aynonyaoualy .  "Extandad  ovarhaad*'  haa  a  diffarant  aaaning. 
All  of  thaaa  concapta  will  ba  axplainad  in  tha  aaction 
haadad  Kay  Taraa. 

Tha  contractor  haa  no  way  of  knowing  whan  ha  accapta  a 
contract  that  poaaibla  govarnaant  cauaad  work  atoppagaa  or 
dalaya  will  occur,  and  tharafora  tha  original  contract  prica 
doaa  not  anticipata  thaaa  continuing  axpanaaa.  Whan  thara 
ara  govarnaant  cauaad  work  atoppagaa  or  dalaya,  contractora 
fila  claiaa  for  additional  funda.  Tha  procaaa  of  appaaling 
thaaa  claiaa  haa  brought  about  tha  davalopaant  of  aavaral 
foraulaa  to  aatlaata  auch  unabaorbad  ovarhaad.  Tha  foraulaa 
aay  aatlaata  widaly  varying  aaounta  in  a  givan  aituation. 
Sinca  thara  axlat  aavaral  diffarant  coapanaating  foraulaa 
which  coaputa  varying  aaounta,  tha  ganaral  problaa  ia 
avaluating  tha  aarita  of  tha  individual  coapanaating 
foraulaa.  Tha  ultiaata  goal  would  ba  to  conatruct  a  foraula 
that  aquitably  aatiaataa  unabaorbad  ovarhaad. 

Kay  Taraa 

OVERHEAD  OR  INDIRECT  COST:  Any  coat  not  diractly 
ldantifiad  with  a  alngla  final  coat  objactiva,  but 
idantifiad  with  two  or  aora  final  coat  ob^activaa  or 
with  at  laaat  ona  lntaraadiata  coat  objactiva.  (CAS) 
CS:4651 . 

CONTRACT  BILLINGS :  Accounta  racaivabla  or  caah 


racaipta  for  coaplatad  work  or  work  in  procaaa 


DELAY :  The  author*  dafina  a  dalay  aa  baing  a 
pariod  of  no  work  or  laaaar  work  than  waa  raqulrad 
in  ordar  to  parfora  tha  contract  on  a  tiaaly  baaia. 

For  a  prica  adjuataant  to  ba  agraad  to  by  tha 
Government,  tha  dalay  cannot  hava  occur rad  through 
any  fault  of  tha  contractor,  avan  though  tha 
Govarnaant  aay  hava  aoaa  raaponaibility  alao. 

Laatly,  thara  auat  ba  aoaa  coat  (detriment)  which 
tha  contractor  haa  auf farad  bacauaa  of  tha  dalay. 

Thua  a  dalay  doaa  not  nacaaaarily  aaan  unabaorbad 
ovarhaad.  Tha  dalay  auat  ba  couplad  with  a  lack 
of  work  for  a  claia  to  ba  juatlfiad  (5:347,3561. 

EXTENDED  OVERHEAD:  Tha  aaaning  of  thia  tara  now  haa  a 

cartain  diatinction.  In  tha  paat  tha  tara  axtandad 

ovarhaad  waa  uaad  naarly  tha  aaaa  aa  unabaorbad  ovarhaad,  a 

coat  that  waa  not  abaorbad  bacauaa  tha  contract  waa  dalayad 

and  no  othar  work  waa  found  to  raplaca  tha  dalayad  work.  - 

So  tha  contract  waa  conaidarad  to  ba  axtandad  and  thia 

unabaorbad  ovarhaad  waa  conaidarad  to  ba  axtandad  ovarhaad. 

Now,  axtandad  ovarhaad  ia  conaidarad  to  ba  ovarhaad  that 

continuaa  dua  to  a  contract  achadula  axtanaion.  It  haa  baan 

rulad  to  ba  non-coapenaable  aa  par  tha  Capital  Elactric 

Company 'a  GSBCA  daciaion  <7> . 

FISCAL  YEAR:  Tha  accounting  pariod  for  which 
annual  financial  atataaanta  ara  ragularly  praparad, 
ganarally  a  pariod  of  12  aontha,  52  waaka,  or  53 
waaka.  (CAS)  (5:4641. 

FIXED  OVERHEAD:  Fixad  coata  raaain  ralativaly 
conatant  on  a  total  baaia,  aa  production  voluaa 
ia  variad  ovar  tha  abort  run.  Exaaplaa  of  fixad 
coata  includa  fira  inauranca,  dapraciation,  rant, 
and  proparty  taxaa  (22:341. 

VARIABLE  OVERHEAD:  "Var labia  coata  fluctuate  directly 
and  proportionally  on  a  total  baaia  with  changaa  in 
production  voluaa  ovar  tha  abort  run.  Thia  aaana  that  whan 


volume  of  production  lncreaaea,  the  total  variable  coat 


lncreaaea,  and  It  lncraaaaa  tha  aaaa  amount  for  aach 

additional  unit  of  volume"  (22:34).  Examplaa  of  variabla 

ovarhaad  coata  includa  thoaa  of  unamploymant  taxea,  Social 

Sacurity  taxaa  up  to  tha  maximum  taxabla  wage,  ate. 

GENERAL  AMD  ADMINISTRATIVE  (G+A)  EXPENSE:  Any 
management,  financial ,  and  othar  axpanaa  which  ia 
incurred  by  or  allocated  to  a  buainaaa  unit  and 
which  ia  for  tha  general  management  and 
adminiatration  of  tha  buainaaa  unit  aa  a  whole. 

G-»A  axpanaa  doea  not  include  thoaa  management 
axpanaaa  whoaa  beneficial  or  cauaal  ralationahip 
to  coat  objectives  can  be  more  directly  maaaurad 
by  a  baaa  othar  than  a  coat  input  baae  rapraaanting 
the  total  activity  of  a  buainaaa  unit  during  a  coat 
accounting  period.  (CAS)  [S : 4651 . 

HOME  OFFICE:  An  office  reaponalble  for  directing 
or  managing  two  or  more,  but  not  neceaaarily  all , 
aagmanta  of  an  organization.  It  typically 
aatabliahea  policy  for,  and  providea  guidance  to  tha 
aagmanta  in  their  oparatlona.  It  uaually  par forma 
management ,  eupervleory,  or  adalniatretlva  functions, 
and  may  alao  perform  aarvica  functiona  in  aupport  of 
tha  oparatlona  of  tha  varloua  aagmanta.  An 
organization  which  haa  intermediate  levels,  much  aa 
groupa,  may  have  aavaral  home  officaa  which  report  to 
a  common  home  office.  An  intermediate  organization 
may  be  both  a  aagmant  and  and  a  home  office.  (CAS) 
C3:4633 . 

OVERHEAD  RATE:  Tha  overhead  rata  ia  tha  ratio  of 
indirect  coata  divided  by  direct  coat.  A  fixed  overhead 
rate  ia  the  ratio  of  fixed  overhead  divided  by  direct  coat. 
Generally  direct  coat  for  overhead  ratea  ia  direct  labor 
dollare. 

REASONABLENESS :  A  coat  la  reaaonable  if,  in  ita 

nature  or  amount,  it  doea  not  exceed  that  which  would 
be  incurred  by  an  ordinary  prudent  peraon  in  the 
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conduct  of  •  competitive  buaineaa.  What  la  raaaonabla 
dapanda  upon  a  variaty  of  conaidarationa  and 
circuaataneaa  involving  both  tha  natura  and  aaount  of 
tha  coat  in  quaation  [22:21]. 

UN ABSORBED  OR  UNDERABSORBED  OVERHEAD:  That  aaount 
of  indirect  axpanaa  actually  incurred  which  would  have 
bean  allocable  to  tha  contract  had  tha  delay  not 
occurred*  and  ia  not  racovarad  in  tha  revenue  froa  any 
other  work.  Thua*  what  ia  involvad  hare  ia  a  lower 
contract  allocation  baaa  (or  a  non-exiatent  one  if 
contract  work  haa  atopped)  in  a  aituation  in  which 
indirect  coata  continue  and  no  other  work  ia 
aubatitutad  for  tha  contract  work  not  performed  during 
tha  delay  period.  Tha  objective  of  tha  accounting 
computation  ia  to  "normalize**  tha  rata  that  would  have 
bean  experienced  had  the  delay  not  occurred*  thereby 
leaving  unchanged  the  allocation  to  other  work.  In 
theory*  the  aum  of  aaounta  allocated  to  the  other 
work*  when  aubtracted  from  the  overhead  pool*  yielda 
the  unabaorbed  overhead  (3 : 347] . 

UNALLOWABLE  COST:  Any  coat  which*  under  the 
proviaiona  of  any  pertinent  law*  regulation*  or 
contract*  cannot  be  included  in  pricea*  coat 
reiaburaeaenta*  or  aettlementa  under  a  Government 
contract  to  which  it  ia  allocable.  (CAS)  (5:4723 . 

BOARD  OF  CONTRACT  APPEALS:  "Judicial -type 

adminiatrative  boar da*  eatabliahed  in  the  varioua  procuring 

agenclee*  which  hear  and  decide  diaputea  ariaing  under 

contract  "Diaputea"  clauaea"  (5:458).  The  proceaa  by  which 

theae  boarda  get  into  the  proceaa  la  aa  followa:  1)  There 

ia  a  diaagreement  between  the  contractor  and  the  government 

contracting  officer.  2)  The  government  contracting  officer 

contacta  AFLC/JAB  aa  atatad  in  the  Air  Force  Federal 

Acquiaition  Regulation  Supplement  part  33;  Proteata* 

Diaputea  and  Appeala*  aubpart  33.2;  Diaputea  and  Appeala* 

paragraph  33.211;  Contracting  Officer' a  Deciaion* 

aubparagraph  (a)(2)*  for  conaultation.  3)  AFLC/JAB  atudiea 
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tha  cdM  and  adviaaa  payment  or  approvaa  of  tha  govarnaant 
contracting  officara  final  daciaion.  4>  If  tha  contractor 
doaa  not  agraa  with  tha  govarnaant  contracting  officara 
final  daciaion ,  tha  contractor  foraally  filaa  an  appaal  to 
tha  appropriata  BCA.  9)  Tha  govarnaant  contracting  officar 
anawera  tha  appaal  and  than  thara  ia  a  pariod  of  tiaa  for 
diacovary  or  racorda  raviaw.  6>  Tha  naxt  pariod  of  tiaa  ia 
conauaad  with  tha  appaal  attornay'a  praparation  of  tha  caaa 
by  uaing  intarrogatoriaa,  raquaata  for  admiaaiona, 
depoaitiona,  atipulationa,  and  pra-haaring  confarancaa. 

7)  Tha  haaring  ia  than  hald  and  briafa  ara  axchangad  with  an 
avantual  daciaion  baing  handad  down.  Tha  final  daciaion  aay 
ba  appaalad  to  a  highar  court. 

Specific  Problem 

Whan  tha  govarnaant  cauaaa  dalaya  in  conatruction 
contract a,  tha  contractora  incur  continuing  overhead 
axpanaaa  that  were  not  covered  by  tha  original  price 
aatlaata.  Since  tha  DOD  and  a  contractor  have  no  way  of 
knowing  if  a  particular  contract  will  ba  delayed ,  a 
atandardlzed  procedure  to  coapenaate  for  additional  overhead 
axpanaaa  in  delayed  contracta  would  aaaa  to  ba  beneficial  to 
both.  At  tha  preaant  tiaa  thara  ia  no  atandard  coapanaation 
formula.  But,  thara  ia  one  formula,  tha  "Eichleay  formula", 
that  ia  uaad  in  about  90*  of  all  caaaa  (23) .  Although  tha 
Eichleay  formula  aaaaa  to  ba  widely  liked  and  uaad  by 
contractora,  tha  problem  of  coapanaation  for  govarnaant 
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dal ay a  haa  contlnuad  to  vary  In  aathodology  ovar  tha  paat 
thirty  yaara.  Tha  amount  of  aonatary  coapanaation  haa 
variad  alao,  and  ia  tha  raault  of  many  diffarant  formula 
approachaa.  Thua,  thia  atudy  will  concantrata  on  tha 
raaaonablanaaa  of  tha  amount  of  aonatary  coapanaation  that 
ia  awardad  by  tha  varioua  formula  aathodologiaa. 

Scopa  and  Llaltatlona 

Thia  raaaarch  concarna  apacific  contractor  dalay  claiaa 
aada  againat  tha  00D.  Othar  claiaa  hava  baan  inatigatad 
againat  tha  DOD  cauaad  by  aodif icationa*  axtanaiona  and 
auapanaiona  iapoaad  by  tha  govarnaant.  Although  thaaa  othar 
claiaa  at  tiaaa  gat  ainglad  with  tha  tara  dalay*  tha 
aaphaaia  hara  will  ba  dalay  oriantatad.  Tha  caaaa  lookad  at 
will  nacaaaarily  rafar  to  a  govarnaant  cauaad  dalay. 

In  thia  raaaarch  tha  word  **eaaaM  will  rafar  to  caaaa 
that  hava  baan  appaalad  to  tha  ASBCA*  unlaaa  otharwiaa 
atatad.  Tha  raaaon  for  thia  dafinition  ia  that  tha  majority 
of  cltad  aatarial  will  coma  diractly  from  caaaa  plad  bafora 
tha  ASBCA.  Soma  aatarial  will  cita  rafarancaa  auch  aa  tha 
Ganaral  Sarvicaa  Board  of  Contract  Appaala  (GSBCA)  and  aoaa 
will  coma  froa  othar  lavala  of  appaal  claiaa. 

Sinca  thia  thaaia  raaaarchaa  tha  poaaibility  of  aolving 
aonatary  claiaa  in  a  aaaaingly  aora  aquitabla  faahion  for 
contract  dalaya*  aoaa  araaa  of  poaaibla  raaaarch  will  not  ba 
conaidarad.  Tha  main  araa  that  will  not  ba  covarad*  ia  tha 
aany  and  variad  raaaona  why  military  conatruction  contracta 
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ara  aoaatiaaa  dalayad  by  govarnaantal  daciaiona.  Tha  raaaon 
for  thaaa  liaitationa  ia  that  thia  raaaarch  atarta  froa  tha 
poaltion  of  an  alraady  occurrad  contract  dalay.  Tha  raaaona 
for  contract  dalaya  ia  anothar  raaaarch  topic  of  probabla 
iaportanca . 

Initial  Diacuaaion 

la  thara  contractor  incantiva  to  abaorb  ovarhaad  during 
a  dalay?  Ara  coapanaation  foraulaa  valid  at  all?  Would  a 
contractor  who  ia  dalayad  by  govarnaantal  daciaiona  parfora 
no  work  and  wait  for  a  coapanaation  foraula  to  **aaka  hia 
whola"?  No,  thara  ia  contractor  incantiva  to  aitigata 
unabaorbad  ovarhaad  avan  aaauaing  all  unabaorbad  ovarhaad 
would  avantually  ba  racovarad  froa  tha  govarnaant.  Tha 
raaaona  for  thia  ara  tha  following:  1>  A  dalay  pariod  la  a 
pariod  of  tiaa  whara  thara  ia  littla  or  no  work  baing 
parforaad  which  aaana  it  ia  a  pariod  of  tiaa  whara  ona  ia 
naking  littla  or  no  profit.  A  buainaaa  vantura  ia  atartad 
for  baaically  ona  and  only  ona  raaaon  and  that  ia  to  turn  a 
profit  and  not  a  loaa.  2)  Alao,  during  a  dalay  pariod  thara 
ara  littla  or  no  billing  racaipta  for  tha  contractor  who 
atill  haa  fixad  coata  to  pay  (rant,  inatallaant  payaanta  on 
aquipaant,  payroll  of  aalarlad  paraonnal  and  ao  forth) . 

Thia  raquiraa  tha  contractor  to  borrow  or  dip  into  aavinga 
to  aaat  caah  daaanda.  Ha  than  incura  aithar  axtra 
nonracovarabla  intaraat  axpanaa  or  a  loaa  of  aarninga  on 
aavinga.  And  3)  during  a  dalay,  unabaorbad  ovarhaad  can  ba 


a 


claimad  but  a  profit  on  unabaorbad  ovarhaad  cannot  ba  paid 
to  a  contractor ,  only  hia  unabaorbad  ovarhaad  coat.  For 
thaaa  raaaona  thara  appaara  to  ba  incantiva  to  fill  tha 
govarnaant  dalay  pariod  with  othar  work  to  laaaan  tha  impact 
of  tha  unabaorbad  ovarhaad  and  to  kaap  tha  contractora  caah 
flow  conaiatant.  Aa  far  am  companaation  formulaa  baing 
valid  goaa,  thia  will  ba  tha  aubjact  of  tha  main  raaaarch 
problam  and  will  ba  anawarad  within  tha  concluaion  of  thia 
papar.  Tha  BCA'a  cartainly  faal  that  companaation  formulaa 
ara  valid  or  otharwiaa  thay  would  aaak  diffarant 
altarnativaa  whan  daciding  caaaa. 

Objactlvaa 

Tha  firat  objactiva  of  thia  raaaarch  ia  to  axamina  tha 
accounting  aarita  of  tha  varioua  companaation  formulaa. 
Savaral  formulaa  ara  now  baing  uaad  to  calculata  tha 
additional  unabaorbad  ovarhaad  coat.  Thaaa  formulaa 
originatad  through  tha  procaaa  of  tha  contractor  taking  tha 
govarnaant  to  court.  Bacauaa  thaaa  formulaa  warm  invantad 
for  a  particular  dalay,  tha  invantion  of  aavaral  formulaa 
occurrad.  Whan  no  naw  formulaa  warm  invantad,  auccaadlng 
caaaa  uaad  whatavar  formula  baat  rapraaantad  tha  aituation. 
Tha  purpoaa  of  thia  ob^aetiva  ia  datarmlna  tha 
"raaaonablanaaa”  of  aach  formula 'a  ca leu la tad  quantum. 

Tha  aacond  objactlva  ia  to  prova  by  tha  uaa  of 
algabraic  aquatlona  that  all  tha  formulaa  do  not  aquata  to 
tha  trua  unabaorbad  ovarhaad.  Tha  aquationa  will  alao  ahow 


that  certain  formulas  will  always  ovar  coapanaata  and  others 
will  always  under  coapanaata  unless  the  case  involved  la  the 
aoat  basic,  uncoaplicated  claim  that  could  exist. 
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II .  Lltaratura  Rav law 


Introduction 

Aa  atatad  undar  tha  ganaral  iasua,  thara  ara  thraa 
distinct  words  uaad  with  dalay  claiaa.  Thaaa  words  ara 
“unabaorbad  ovarhaad,"  “undar abaorbad  ovarhaad,"  and 
“axtandad  ovarhaad.'*  Tha  distinction  batwaan  thaaa  tarma 
has  baan  ravaalad  in  tha  aaction  titlad  Kay  Tarma  and 
furthar  axplanationa  ara  part  of  aoaa  actual  caaaa.  Whan 
thoaa  particular  caaaa  ara  rafarrad  to,  furthar  diffarancaa 
batwaan  thaaa  tarns  will  ba  obaarvabla. 

Thia  raviaw  of  litaratura  ia  praaantad  in  a 
chronological  fashion  bacauaa  conpanaation  daciaiona  build 
upon  court  taatad  caaaa,  which  tand  to  aat  pracadanca  for 
futura  caaaa.  Six  formulas  wars  invaatigatad  for  thia 
raviaw,  thalr  titlaa  ara  aa  follows:  “Allaghany,” 
"Cartarat,”  “Eichlaay,**  “All lad  Natariala  and  Equipmant 
Company,"  “A.C.E.S.,"  and  “Simulation."  Thaaa  namaa  wars 
darivad  from  tha  contractors  who  appaalad  for  raliaf  to 
Board  of  Contract  Appaala.  Thaaa  formula  namaa  hava  baan 
liatad  abova  in  tha  ordar  in  which  thay  wars  davalopad. 

Initial  Casa  -  Allaghany 

Tha  first  caaa  goaa  back  to  20  May  1953  and  tha 


Allaghany  Sportawaar  Company,  a  division  of  Naw  York  Pants 
Company  Incorporatad.  Rathar  than  construction  contracting 
this  caaa  involvad  tha  manufacturing  of  35,000  fiald 


II .  Literature  Review 


Introduction 

Aa  atatad  undar  tha  ganaral  issue,  thara  ara  thraa 
diatinct  words  uaad  with  dalay  claims.  Thasa  words  ara 
“unabaorbad  ovarhaad,"  "under abr  irbed  ovarhaad,"  and 
"axtandad  ovarhaad."  Tha  distinction  batwaan  thasa  tarms 
has  baan  ravaalad  in  tha  aaction  titlad  Kay  Tarms  and 
further  axplanations  ara  part  of  soma  actual  casas.  Whan 
thosa  particular  casas  ara  rafarrad  to,  furthar  diffarancaa 
batwaan  thasa  tarms  will  ba  obsarvabla. 

This  raviaw  of  litaratura  is  prasantad  in  a 
chronological  fashion  bacsusa  compansation  dacisions  build 
upon  court  tastad  casas,  which  tand  to  sat  pracadanca  for 
futura  casas.  Six  formulas  wars  invastigatad  for  this 
raviaw,  thair  titlas  ara  aa  follows:  "Allaghany," 
"Cartarat,"  "Eichlaay,"  "Alliad  Natarials  and  Equipmant 
Company,"  "A.C.E.S.,"  and  "Simulation."  Thasa  namas  wara 
darivad  from  tha  contractors  who  appaalad  for  raliaf  to 
Board  of  Contract  Appaals.  Thasa  formula  namas  hava  baan 
listad  abova  in  tha  ordar  in  which  thay  wara  davalopad. 

Initial  Casa  -  Allaghany 

Tha  first  caaa  goas  back  to  20  Hay  1953  and  tha 
Allaghany  Sportswaar  Company,  a  division  of  Naw  York  Pants 
Company  Incorporatad.  Rathar  than  construction  contracting 
this  casa  involvad  tha  manufacturing  of  35,000  field 


during  the  delay  period  to  derive  an  “anticipated  overhead." 
Anticipated  overhead  would  repreaent  the  expected  amount  of 
overhead  expenaea  recovered  or  abaorbed  during  the  delay 
period,  uaing  a  normal  recovery  rate.  Finally,  the  amount 
claimed  by  Carteret  waa  the  difference  between  actual 
overhead  and  anticipated  overhead.  Anticipated  overhead 
would  preaumably  be  leaa  than  actual  overhead  during  the 
delay  period.  Fixed  overhead  expenaea  would  continue,  but 
labor  ef forte  during  the  delay  period  would  be  reduced. 
Overhead  and  general  and  adminiatrative  expenae  were  both 
calculated  on  a  percent  of  direct  labor  dollara. 

Carteret  auggeated  uaing  two  montha  for  the  actual 
percentage  of  direct  labor  dollara  to  be  applied  to  three 
montha  that  they  claimed  delay  occurred.  The  government 
diaputed  thia  and  aaid  one  month  actual  percentage  ahould  be 
uaed  and  ahould  only  be  applied  to  two  montha  in  which 
delaya  occurred.  The  general  proceae  that  waa  uaed  ia  aa 
followa. 

Actual  Overhead  x  Actual  Labor  *  Anticipated 
Rate  Dollara  Overhead 

then 

Actual  -  Anticipated  ■  Amount  Claimed 
Overhead  Overhead 

(Source  18 > 

With  the  figurea  inaerted  for  manufacturing  overhead  it 


looka  like  thia 


38.23*  x  922,587.18  -  98,639.60  Anticipated 

Actual  Actual  Labor  Overhead 

Overhead  Dollars 

Rate  (Aug  ♦  Sep) 

(June) 


then 


921,997.56  -  98,639.60  »  913,337.96  Amount 
Actual  Anticipated  Claimed 

Overhead  Overhead 

(Aug  ♦  Sep) 

(Source  9) 

This  same  procedure  was  used  for  general  and  administrative 

(G+A)  expense.  It  appeared  as  the  following: 

24.35*  x  922,587.18  *  95,499.98  Anticipated  G+A 
Actual  Actual  Expense 

Overhead  Labor 

Rate  Dollars 

(June)  (Aug  +  Sep) 


then 


914,583.83  -  93,499.98  -  99,083.90  Amount 

Actual  Anticipated  Claimed 

Expense  G+A  Expense 

(Aug  ♦  Sep)  (Source  9) 

So  in  conclusion  the  ASBCA  determined  the  total  of 
913,357.96  and  99,083.90  was  due  the  contractor,  a  total  of 
922,441.86.  As  will  be  discussed  in  Chapter  IV,  this 
particular  compensation  allocates  all  unrecovered  overhead 
to  this  contract,  generally  overstating  the  Government's 
liability. 


Allegheny  -  Revisited 

The  original  Allegheny  Sportswear  Company  case  was 
reappealed  to  the  ASBCA  because  there  remained  a  conflict 


over  the  amount  of  compensation  to  be  awarded 


In  the 


initial  Board  daciaion  on  tha  Allaghany  caaa,  tha  amount  of 
companaation  waa  laft  up  to  tha  contracting  officer,  but  tha 
Board  rulad  that  tha  contractor  waa  dua  aoaa  raimburaamant . 
Allaghany  appaalad  tha  contracting  officers  determination  a 
aacond  tima  quaationing  how  much  companaation  ahould  ba 
awarded . 

In  tha  initial  appeal  tha  total  amount  aaked  for  by  tha 
contractor  waa  *29,143.50.  But,  after  tha  initial  appeal, 
Allaghany  Sportswear  Company  aought  additional  accounting 
advice  and  reaubaitted  tha  claim,  incraaaing  it  by 
*18,319.15  to  *47,462.65  total.  Thia  waa  verified  by  a 
detailed  breakdown  of  actual  actiona  that  took  place  during 
tha  total  "atretched-out"  contract.  From  thia  tha  Army 
Audit  Agency  reviewed  their  claim  and  "recommended  *7,426 
for  acceptance  aa  incraaaad  coata  occaaioned  by  tha 
Governments  dalaya  in  furniahing  material"  (3:6,364). 

Thera  ia  no  detailed  breakdown  contained  within  thia 
appeal  ahowing  what  tha  Army  Audit  Agency  found  to  ba 
inaccurate  or  defective  in  terma  of  the  Allegheny  claim. 
Apparently  though,  the  Army  Audit  Agency'a  computationa  gave 
birth  to  the  Allegheny  formula.  The  preaent  day  formula  ia 
aa  followa: 

Incurred  Overhead  -  Incurred  Overhead  *  Exceaa 
Rate  During  Rate  for  Rate  of 

Actual  Period  Projected  Overhead 

Of  Total  Performance  Performance  Period 
Including  the  Delay 


Excaaa  Rata  of  x  Baaa  Coata  ■  Unabaorbad 
Ovarhaad  of  Contract  Ovarhaad 

(Sourca  18) 

Tha  raaaon  for  baliaving  that  thla  la  probably  tha 
birthplaca  of  thla  formula  la  tha  following  atataaant 
from  tha  caaa. 

Thla  flgura  la  pradlcatad  on  tha  dlffaranca  In 
ovarhaad  rataa  batwaan  tha  actual  pariod  of 
parforaanca  and  tha  originally  axpactad  pariod  of 
parforaanca.  It  doaa  not  includa  any  incraaaaa  in 
diract  coat,  auch  aa  coata  of  training  raplacaaant 
oparatora  or  aakaup  pay  originally  includad  in  tha 
19  Dacaabar  1951  and  20  Nay  1952  atataaanta  of  tha 
claim  [3:6364-6363] . 

Tha  word  flgura  in  tha  abova  quota  corraaponda  to  tha  amount 
that  tha  Aray  Audit  Agancy  racoaaandad  aa  coapanaation  to 
tha  contractor  and  aa  atatad  aarliar  it  waa  87,426.00. 

Aftar  looking  at  tha  raaainlng  avidanca,  thla  caaa 
andad  with  tha  confirmation  that  tha  original  auditor  waa 
corract  in  hia  dataraination  of  tha  amount  of  raiaburaaaant . 
Tha  final  opinion  alao  addad  tha  coat  that  waa  aubatantiatad 
for  raplacaaant  of  oparatora  and  aaka-up  pay.  Tharafora, 
tha  total  aattlaaant  to  Allaghany  Sportawaar  Company  totalad 
89,853.11.  Tha  aaauaption  in  tha  Allaghany  formula  la  that 
tha  ovarhaad  rata  would  ba  lowar  during  tha  actual  pariod 
than  during  tha  projactad  pariod,  bacauaa  during  tha  actual 
pariod  fixad  ovarhaad  axpanaaa  would  continua  with  a  raducad 
ovarhaad  labor  baaa. 

Tha  iaportant  point  of  thia  caaa  waa  tha  way  tha  Aray 
auditor  calculatad  tha  additional  coapanaation.  What  waa 
writtan  about  thia  caaa  indicataa  that  tha  procadura  to 
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figure  the  settlement,  closely  resembles  the  present  dsy 


Allegheny  formuls.  The  opinion  rendered  by  this  esse, 
therefore  confirms  the  legitimacy  of  this  type  of 
calculation  or  formula  (3:6361-6366). 

Eichleay  Formula 

The  Eichleay  Formula  received  its  name  through  the 
following  appeal  made  by  the  Eichleay  Corporation  in  1960. 
The  express  purpose  of  this  appeal  was  to  determine  "the 
amount  of  Home  Office  Expenses  allocable  to  the  delays'* 
(16:13,565).  The  method  of  computation  was  the  basic 
dissgreement  which  led  to  this  appeal.  Each  of  the 
contracts  contained  a  paragraph  GC-11,  titled  "Suspension  of 
Work"  (16:13,506),  which  provided  the  necessary 
specifications  to  sllow  for  this  type  of  sppeal. 

"After  correspondence  and  a  series  of  conferences,  the 
parties  agreed  on  the  amount  of  home  office  expense,  or 
overhead  costs,  to  be  allocated  to  the  delay  periods  of 
these  contracts"  (16:13,568).  The  government  and  Eichleay 
disagreed,  however,  on  how  these  amounts  were  to  be 
allocated.  Another  matter  of  determination  that  was 
considered  and  worked  out  was  the  length  of  delay  each 
contract  suffered.  The  length  of  delsy,  in  terms  of  days, 
was  very  importsnt  because  it  wss  explicitly  used  in  the 
appellant's  formuls.  The  formula,  known  as  the  Eichleay 
formula  is  as  follows: 


1.  Contract  Billing  Total  Overhead  Ovarhaad 

Total  billinga  X  for  contract  ■  allocabla  to 
for  tha  period  the  contract 

Contract  period  aa  extended 

ae  extended 

2.  Allocable  Overhead  *  Daily  Contract  Overhead 
Day a  of  performance 

3.  Daily  Contract  X  Number  daya  =  Amount  Claimed 

Overhead  Delay  < 16: 13, 568 ) 

Computation  1  ailocatea  the  overhead  to  the  contract 

baaed  on  the  contract 'a  percent  of  total  buaineae  during  th 

extended  contract  period.  Computation  2  reducea  thia 

contract  allocable  overhead  to  a  daily  allocable  contract 

overhead.  Computation  3  then  computea  a  total  claim  by 

adding  for  each  delay  day,  one  day 'a  contract  allocable 

overhead.  Uaing  the  figurea  from  one  of  the  contracta  in 

the  caae,  thia  ia  how  it  worked. 

1.  *684,433.78  -  6.25m  X  *1,320459.12  •  *82,528.45 

*10,961,044.03 

The  delayed  contract  accounted  for  6.25*  of  the 
contractor 'a  total  buaineaa,  ao  waa  allocated  6.25*  of  the 
overhead . 

2.  *82,528.45  «  *163.75 

504 

Aa  the  total  extended  period  waa  504  daya,  the  allocated 
overhead  waa  *163.75  per  day. 

3.  *163.75  X  194  -  *31,767.50 

Finally,  for  a  delay  of  194  daya,  the  unabaorbed  overhead 
ia  calculated.  (16:13,569) 


The  Government  computed  the  claim  in  a  different 


fashion,  as  Mtha  ratio  of  tha  diract  axcaaa  coats  allowad  on 
tha  auapanaion  claim  to  all  of  tha  contractor's  diract  coats 
for  tha  yaar  1953"  (16:13,371).  Thaaa  computations  for  tha 
aama  contract  that  was  figurad  undar  tha  Eichlaay  formula 


wars  figurad  as  follows  undar  tha  govarnmant  computations. 


1.  Contractor's  diract  coats 
on  auapanaion  claim 

2.  Subcontractors'  total  costa 
(including  ovarhaad)  on 
auapanaion  claima 

3.  Total  of  Contractor's  axcaaa 
diract  coats  (1+2) 

4.  Contractor's  diract  coats  of 
all  contracts  for  calandar 
yaar  1935 

3.  Subcontractors'  total  axcaaa 
(diract)  costa 

6.  Contractor's  total  diract 
coats  (4+3) 

7.  Parcant  of  total  axcaaa  diract 
coats  on  auapanaion  claim  to 
total  diract  costa  (3-: -6) 

8.  Corporata  ovarhaad  for  calandar 
yaar  1955 

9.  Corporata  ovarhaad  allocabla 
to  axcaaa  diract  costa  (7x8) 


«  22,313 
32,100 

«  54,413 

a7, 374, 449 

a  74,403 

S7, 448, 852 

.  73X 


8871 , 756 


8  6,364 


(16:13,571) 

Tha  whola  problaa  of  dalaya  or  suapanaiona  is  what  to 
do  with  tha  workars  and  aquipmant  in  tha  avant  of  thaaa 
occurrancaa.  Each  contractors  situation  variaa.  Soma 


contractors  may  hava  othar  contracts  that  could  uaa  tha  now 
unuaad  workars  and  aquipmant.  Yat,  othar  contractors  may 
not  hava  othar  contracts  or  thay  may  hava  othar  contracts 


but,  it  ia  impractical  to  mova  tha  workara  and  aquipmant 
Thia  appaal  atatad  that,  "thara  ia  no  axact  aathod  to 


datarmina  tha  amount  of  auch  axpanaaa  to  ba  allocatad  to  any 
particular  contract  or  part  of  a  contract”  (16:13,573).  Tha 
opinion  than  want  on  to  aay,  "it  haa  baan  hald  a  numbar  of 
timaa  that  it  ia  not  nacaaaary  to  prova  a  apacific  amount, 
but  only  to  datarmina  a  fair  allocation  for  tha  purpoaa  of 
companaating  a  contractor  for  dalay  by  tha  Govarnmant” 
(16:13,573) . 

Tha  mathod  of  computation  uaad  by  tha  appallant 
datarminaa  tha  axpanaaa  of  tha  main  offica  (ovarhaad  coata) 
basically  by  uaing  tha  pariod  of  tha  auapanaion  or  dalay. 

Tha  formula,  aa  wall  aa  cartain  circumatancaa  containad 
within  thaaa  claima,  waa  ob 3 act ad  to  by  tha  govarnmant.  Tha 
following  ia  tha  allagation  by  tha  govarnmant  and  tha 
opinion  by  tha  ASBCA  concarning  tha  initial  Eichlaay  claim 
(tha  allagation  haa  baan  undarlinad) : 

1 .  Appallant  haa  baan  inconaiatant  in  tha  mathod 
of  computation  of  ita  claim  at  varioua  atagaa  of 
tha  nagotiationa  bafora  tha  contracting  officar'a 
findinga  and  datarminationa.  It  doaa  not  appaar, 
howavar ,  that  thara  ia  any  diaputa  aa  to  tha 
baaic  figuraa  upon  which  tha  computationa  ara 
baaad.  Wa  naad  only  dacida  what  conatitutaa  a 
fair  and  raaliatic  allocation  of  tha  main  offica 
axpanaaa . 

2.  Tha  auapanaion  appliad  to  only  about  50x  of  tha 
work,  and  dlract  coat  wara  contlnuoualy  lncurrad 
on  unaffactad  work.  To  tha  axtant  that  ovarhaad 
axpanaaa  wara  incurrad  which  wara  applicabla  to 
tha  partial  auapanaion,  appallant  ia  antitlad  to 
racovar  tham.  It  ia  appropriata,  in  thia 
connaction,  to  uaa  tha  antira  contract  aa  a 
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aaaaura  of  tha  antira  ovarhaad  allocabla  to  tha 
contract . 


3.  Tha  graataat  Impact  of  wain  offica  axpanaaa  la 
fait  In  tha  aarly  atagaa  of  parformanca"  No  data 
haa  baan  aubalttad  to  daaonatrata  tha  natura  of 
tha  influanca  of  thia  factor  In  tha  praaant 
aituation.  It  la  notad  that  tha  mathod  hara 
adoptad  la  tha  ona  approvad  by  tha  Court  of 
Clalaa  In  tha  abova-cltad  caaaa. 

4.  Main  offica  contribution  to  thaaa  contracta  la 
laaa  than  to  appallant'a  coaaarclal  work  bacauaa 
of  tha  high  parcantaga  of  aubcontractlng,  and 
~EKa  fact  that  moat  of  tha  work  dona  by  tha  prlaa 
contractor  waa  laborT  Wa  iaii  to  aaa  how  thia 
factor  la  of  aufficiant  aignificanca  to 
aatarially  affact  tha  applicability  of  tha 
aathod  of  allocation  approvad  by  tha  Court  of 
Clalaa  to  tha  facta  of  thia  caaa. 

5.  Tha  procuraaant  of  additional  work  by  way  of 
unit  lncraaaaa  and  changa  ordara  lnvolvad  no 
axpanaa  or  af fort  to  appal lant.  It  ia  not 
ahown  that  thia  affacta  tha  aaount  of  hoaa 
offica  axpanaa  allocabla  to  idla  tiaa  [16:13,5753. 


For  tha  raaaona  atatad  abova,  givan  aa  tha  opinion  in 
thia  caaa,  it  waa  concludad  that  tha  appallant'a  computation 
formula  waa  a  raaliatlc  mathod.  Sinca  thia  initial 
pracadanca,  tha  Cichlaay  formula  haa  baan  and,  continuaa  to 
ba  fraquantly  uaad.  In  about  90*  of  all  dalay  clalaa  tha 
appallant  raquaata  tha  uaa  of  tha  Eichlaay  formula. 


Alllad  Matarlala  and  Equlpmant  Company 

Tha  Alliad  Matarlala  and  Equlpmant  Company  formula  ia 
alao  known  aa  tha  "burdan  fluctuation  aathod".  Tha  appaal 
of  tha  Alliad  Matarlala  and  Equlpmant  Company  waa  filad 
bacauaa  thair  contract  with  tha  govarnmant  waa  tarminatad. 
Tha  company  fait  that  duraaa  waa  appliad  to  thair  company 


and  that  thay  had  to  go  along  with  tha  taraination 

aattlaaant  or  faca  irraparabla  daaagaa.  Aftar  tha  praaaura 

of  duraaa  had  aubaidad,  thla  appaal  waa  aada  known  in 

writing  and  accaptad  by  tha  ASBCA  in  1975. 

Tha  portion  of  thia  caaa  that  ia  important  to  thia 

atudy  ia  tha  calculation  of  tha  "unabaorbad  burdan." 

According  to  tha  govarnmant  a  dalay  of  376  daya  did  occur  on 

thia  contract.  Tha  opinion  alao  atataa  tha  following  about 

“unabaorbad  burdan  axpanaa": 

Tha  claim  for  unabaorbad  burdan  axpanaa  baara  no 
diract  ralationahip  to  tha  diract  and  indiract 
axpanaaa  incurrad  on  a  particular  contract,  but  ariaaa 
bacauaa  of  a  dacraaaa  in  tha  allocability  of  tha 
burdana  a  particular  contract  dua  to  a  raduction 
in  tha  diract  coat  baaa  in  that  contract  during  a 
pariod  of  diaruption  and  dalay  which  conaaquantly 
cauaaa  tha  othar  work  in  tha  plant  to  auatain  an 
incraaaad  allocation  of  tha  burdana  ovar  what  would 
hava  baan  axparlancad  if  thara  had  baan  no  dalay  and 
diaruption.  Wa  find  tha  axpanaa  attrlbutabla  to  tha 
Govarnaant  which  ia  liabla  tharafor  [4:53,089] . 

Tha  Alliad  Matariala  and  Equipaant  Company  originally 

uaad  tha  "Eichlaay  Formula."  Howavar  tha  BCA  datarminad  tha 

formula  inappropriata  in  thia  caaa  bacauaa  "tha  claimad 

amount  of  8251,028  axcaada  tha  actual  unallocatad  raaidual 

manufacturing  ovarhaad  and  G+A  axpanaaa  by  approxlmataly 

8145,915"  (4:53,089).  It  waa  than  datarminad  that  tha 

"fluctuation  aathod"  would  ba  mora  appropriata  and  thia 

mathod  ia  aa  followa: 

actual  coat  burdan  rata 
(ainua)  -  bid  coat  burdan  rata 
(aquala)  ■  fluctuation  burdan  rata 


total  plant  labor 
(alnua)  -  contract  labor 
(aquala)  «  raaldual  labor 


X  raaldual  *  unabaorbad  indiract 
labor  factory  axpanaa 

actual  coat  burdan  rata  for  G+A 
bid  coat  burdan  rata  for  G*A 
fluctuation  burdan  rata  for  G+A 

total  manufacturing  coat 
contract  manufacturing  coat 
raaldual  aanuf acturing  coat 

raaldual  unabaorbad 

X  manufacturing  *  G+A 

coat  axpanaa 

unabaorbad  indiract  factor  axpanaa 
unabaorbad  G+A  axpanaa 
total  unabaorbad  ovarhaad 

(4: 33,089-53, 090 ) 

Nota:  Tha  fluctuation  burdan  rata  would  ganarally 

corraapond  to  what  waa  cal lad  “axcaaa  rata  of  ovarhaad"  in 

tha  Allaghany  aathod.  Total  plant  labor  aquala  all  labor 

for  tha  contractor  during  tha  axtandad  parlod  of  tha 

contract  in  diaputa.  From  that  figura  la  aubtractad  tha 

amount  of  labor  uaad  on  tha  contract  in  diaputa.  Thia  givaa 

tha  raaldual  labor  or  axcaaa  labor  baaa.  Tha  formula  than 

takaa  tha  axcaaa*  or  fluctuation*  rata  timaa  tha  axcaaa 

labor  baaa  to  coaputa  unabaorbad  ovarhaad.  Aa  ahown,  tha 

mama  procaaa  la  than  uaad  to  calculata  G+ A ,  a  homa  off lea 

axpanaa . 

Putting  in  tha  actual  figuraa  for  thia  caaa  and 
following  through  aach  of  tha  abova  atapa,  tha  calculationa 
appaar  aa  followa: 


fluctuation 
burdan  rata 


(minua) 
(aquala)  * 


(minua) 
(aquala)  * 

fluctuation 
burdan  rata 
for  G+A 


(plua)  ♦ 
(aquala)  * 


31.65*  actual  coat  burden  rata 
27 . 00*  bid  coat  burdan  rata 
4.65*  fluctuation  burdan  rata 


9438,695  total  plant  labor 
377,533  contract  labor 
9  61,362  raaidual  labor 


4.65*  X  961,362  ■  92,853 

12.56*  actual  coat  burdan  rata  for  G+A 
8.00*  bid  coat  burdan  rata  for  G*A 
4.58*  fluctuation  burdan  rata  for  G+A 


92,442,774  total  afg.  coat 
1,879,575  contract  afg.  coat 

9  563,199  raaidual  afg.  coat 


4.58*  X  9563,199  •  925,795 


9  2,853  unabaorbad  indiract  factory  axpanaa 

♦25,795  unabaorbad  G»A  axpanaa 

9  28,648  total  unabaorbad  ovarhaad 

(4:53,089-53,090) 

Thoro  ia  a  largo  difforonco  batwaan  thia  amount  of 
928,648  varaua  tho  claiaad  aaount  of  9251,028.  Thaaa  two 


amounta  rapraaant  tha  diffaranea  batwaan  two  conpanaating 
foraulaa,  tha  "Eichlaay"  varaua  "fluctuation."  From  thia 
point  on  tha  "fluctuation  aathod”  will  ba  callad  tha  Alliod 
Hatariala  and  Equipaant  Company  foraula.  It  ahould  ba  notad 
that  thia  ia  a  variation  of  tha  Alloghany  aathod,  which  alao 
aaploya  tha  diffaranea  of  two  indiract  coat  rataa. 

Ona  laat  obaarvatlon  about  thia  formula  ia  that  it 


aaaaa  to  hava  baan  davalopad  for  a  apacial  circuaatanca. 
Whan  a  contractor  bida  lowar  than  tha  anticlpatad  ovarhaad, 
pooaibly  to  gat  tha  contract,  and  than  a  dalay  occura,  tha 
Govarnmant  ahould  not  ba  hald  liabla  for  ovarhaad  that  ia 


baaad  on  a  rata  graatar  than  hia  bid  rata 


A.C.E.S.  Foraula 


Tha  n«xt  diatinctiva  aathod  of  coapanaation  for  dalaya 
la  tha  A.C.E.S.  foraula.  A.C.E.S.  Incorporatad  appaalad  a 
Govarnaant  taraination  and  latar  raappaalad  to  raach  a 
dataraination  on  which  itaaa  wara  of  aarit  and  tha  ralatad 
aaount  to  ba  coapanaatad.  Tha  initial  caaa  daalt  with  tha 
typa  of  taraination  that  waa  appliad  to  tha  contract.  Tha 
govarnaant  cal lad  it  a  taraination  for  dafault,  whila  tha 
appal lant  claiaad  taraination  for  convanianca  of  tha 
govarnaant.  Tha  opinion  of  tha  first  appaal  atatad  that  it 
waa  a  “taraination  for  tha  convanianca  of  tha  Govarnaant'* 
(1:67,712).  Thus,  this  appaal  waa  for  claiaa  that  aroaa 
froa  tha  opinion  of  tha  first  appaal. 

Thara  waa  a  auapanaion  in  tha  accaptanca  of  products 
that  tha  A.C.E.S.  Corporation  uaad  in  this  contract.  This 
auapanaion  waa  cauaad  by  tha  govarnaant  and  whan  tha 
contractor  waa  notifiad  of  this  fact,  thay  stoppad  all  work 
on  that  contract. 

In  1979,  tha  contractor  claiaad  that  thay  “laid  off 
about  alavan  workars  and  put  othara  to  work  on  anothar 
contract  than  baing  parforaad"  (1:67,721).  Thus,  tha 
contractor  waa  asking  a  claia  for  lost  ravanua  that  would 
hava  gona  towards  absorbing  fixad  ovarhaad. 

Tha  opinion  randarad  on  this  portion  of  tha  appaal 
atataa  that  tha  “appallant  is  antitlad  to  an  aquitabla 
adjuataant  baaad  on  tha  undarabaorption  of  fixad  ovarhaad 


for  tha  shut  down  days  attributabla  to  tha  Govarnaant 


su span a ion"  (1:67,721).  Tha  formula  uaad  to  calculata  this 

portion  of  fixad  ovarhaad  ia  aa  follows: 

fixad  ovarhaad  coats  »  fixad  ovarhaad 
total  ovarhaad  costa  rata 

Total  ovarhaad  rata  X  fixad  *  fixad  ovarhaad 
par  labor  hour  ovarhaad  rata  par  labor 

rata  hour 


Lost  labor  X  fixad  ovarhaad 
tan* hours  rata  par  labor 

hour 


unabaorbad 

ovarhaad 

(Sourca  16) 


Tha  basic  assumption  in  this  formula  is  that  unabaorbad 
ovarhaad  is  computad  by  multiplying  a  fixad  hourly  ovarhaad 
rata  with  tha  numbar  of  hours  that  wars  lost  from 
production,  dua  to  tha  daisy.  Tha  actual  figuras  and 
calculations  particular  to  this  casa  wars  aa  followa: 

•150,000  fixad  ovarhaad  coata  »  .60  fixad 

•252,000  total  ovarhaad  ovarhaad  rata 

Total  ovarhaad  X  .60  *  *1.48  par  hour 
<•2.47  par  hour) 

Lost  labor  hours  ■  1,056  hours 

(11  man  for  12  work  days) 

Equitabla  ad 3 us t man t  *  •1,562.66 

<1,056  hours  X  61.46  par  hour) 

(1:67,722) 


Unabaorbad  ovarhaad  was  also  elaimad  by  tha  appsllant 
for  tha  pariod  of  tima  tha  contract  would  hava  baan  in  forca 
had  it  not  baan  tarminatad.  On  this  aaparata  issua  tha 
ASBCA  randarad  this  daeiaion,  "As  racognizad  by  appallant  in 
its  main  briaf,  continuing  ovarhaad  costs  of  an  antarprisa 
which  continuaa  in  businass  aftar  a  complata  tarmination  of 


a  contract  hava  not  baan  conaidared  allowabla  as  costs  of 
tha  taraination”  (1:67,725).  Thus,  unabsorbad  ovarhaad 
axpansas  rasultlng  from  tha  taraination  of  tha  contract  wars 
not  a) lowabla  costa. 


Siaulation  Mathod 

This  last  foraula  or  aathod  of  unabsorbad  ovarhaad 
calculations  involvas  a  concapt  that  has  not  baan  tastad  by 
tha  appaals  courts.  It  is  a  taxtbook  solution  davalopad  in 
1979  (Sourca  5) 

This  aathod,  callad  tha  siaulation  aathod, 
di vidas  contract  billings  by  tha  actual  days 
workad  to  dataraina  avaraga  contract  billings 
par  day  workad.  Tha  daily  avaraga  ia  than 
aultipliad  by  tha  nuabar  of  days  of  dalay  to 
aiaulata  tha  work  that  would  hava  baan  parforaad 
had  tha  dalay  not  occurrad.  This  saount  is  addad 
to  both  contract  billings  and  total  billings,  and 
tha  rasulting  ratio  is  usad  to  allocata  total 
ovarhaad  to  tha  contract.  Tha  total  asount  so 
allocatad,  lass  tha  asount  allocated  to  actual 
work  parforaad,  yialda  tha  asount  of  tha  dalay 
claia  [14:13] . 


As  statad  abova,  this  is  how  tha  siaulation  aathod 
appaars  as  a  foraula: 

Contract  Billings  ■  Avaraga  Contract  Billings 
Actual  Days  Workad  par  day  workad 

Avaraga  Contract  X  Nuabar  of  Days  *  Siaulatad 

Billings  par  day  of  Dalay  Additional 

Workad  Work 

Siaulatad  ♦  Contract  *  Siaulatad  Contract 

Additional  Billings  Billings 

Work 


Siaulatad  ♦  Total  «  Siaulatad  Total 
Additional  Billings  Billings 
Work 


Simulated  Contract  Total  Homa  Overhead 

Billinge  X  Office  *  Allocable 

Simulated  Total  Overhead  During  To 

Billinge  Contract  Period  Contract 

Overhead  -  Overhead  -  Unabeorbed 
Allocable  Actually  Overhead 

To  Contract  Allocated  to 

Contract  (14:22) 

Note:  Contract  Billinge  are  equivalent  to  Original  Contract 

Price  ae  found  in  the  Eichleay  formula.  Actual  Daya  Worked 

la  the  number  of  daya  of  the  original  contract.  Total 

Billinge  ie  equal  to  the  billinge  of  the  original  contract 

period  plue  out  of  period  coeta  on  the  contract  in  queetion. 

Total  Home  Office  Overhead  ia  the  number  of  daya  in  original 

contract  plue  the  number  of  daya  in  delay  period,  timee  the 

fixed  daily  overhead.  Overhead  Actually  Allocated  to  the 

Contract  ie  the  amount  of  initially  agreed  upon  for  the 

contract  in  queetion.  With  eanple  figuree  ineerted  thia  ia 

how  the  calculatione  would  appear: 

<1,100,000  ■  <3,055.55  per  day 

360  (12  monthe  X  30  daye>  (average  daily 

contract  billinge) 

<3,055.55  X  180  daya  delay  ■  <550,000 

(6  monthe  (aimulated  additional 

X  30  daya)  work) 

<550,000  ♦  <1,100,000  ■  <1,650,000 

(aimulated  contract 
billinge) 

<550,000  ♦  <2,080,830  *  <2,630,830 

(aimulated  total 
billinge) 


<1,650,000  -  62.7k  X  <210,000  -  <131,670 

<2,630,830  (aimulated  allocable 

overhead) 


*131,670 


*126,000  ■  *5,670  Unabaorbad 

Ovarhaad 

(14:22) 

Tha  Simulation  Mathod  la  aoacwhat  aiailar  to  tha 
Eichlaay  Mathod,  and  waa  davalopad  by  tha  authora  of 
Govarnmant  Contract  Accounting.  Tha  two  authora,  Howard  W. 
Wright  and  Jaaaa  P  Badingfiald,  hava  had  a  lot  of  valuabla 
axparianca  with  Govarnmant  contract  accounting.  In  tha  araa 
of  Govarnmant  contract  dalaya,  tha  authora'  Simulation 
Mathod  waa  darivad  to  aolva  soma  of  tha  parcaivad  inaquitlaa 
of  tha  Eichlaay  mathod. 

Othar  Computation  Mathoda 

Soma  othar  known  mathoda  for  companaating  dalay  coata 
ara  tha  '*Kurz  &  Root,  Kaco  Induatriaa,  Shora-Calnavar , 
Tharm-Air  Mfg.  Co.  caaaa,  but  it  appaara  thaaa  princlplaa 
ara  laaa  fraquantly  uaad  by  tha  Board**  (15:39,40).  **Tha 
moat  fraquantly  uaad  mathod  by  tha  Armad  Sarvicaa  Board  of 
Contract  Appaal  (ASBCA)  la  cal lad  tha  'Eichlaay'  formula  or 
aoma  variation  tharaof'*  (15:40).  Robart  Oick  in  hia 
articla,  "Unabaorbad  Ovarhaad  in  Claima  for  Equitabla 
Adjuatmant  of  Contract  Prieaa  of  Dafanaa  Con tr acta,'* 
axplaina  how  ha  would  vary  tha  "Eichlaay**  formula  to  maka  it 
mora  uaaful  for  varying  circumatancaa  batwaan  contractual 
claima.  Ha  faala  that  tha  atraight-forward  "Eichlaay" 
formula  haa  ita  ahortcominga  and  that  it  naada  to  ba 
improvad  (15:40).  Robart  Oick  axplaina  ona  ahortcoming  aa. 


Tha  um  of  a  daily  rata  raaulta  in  attributing 
ovarhaad  coata  to  a  dalay  occurred  in  tha 
parforaanca  of  ona  particular  contract  avan  if 
tha  contractor  waa  abla  to  aitigata  tha  iapact 
of  tha  work  intarruption  by  adjusting  hia  work 
achadulaa  and  aubatituting  othar  work  for  tha 
affactad  contract  CIS: 41 3. 

Regarding  another  shortcoming,  Dick  atataa  that, 

Tha  foraula  doaa  not  provide  for  any  adjustaent 
of  tha  coaputad  aaount  for  that  portion  of  fixed 
ovarhaad  coata  which  ia  allocable  to  any 
additional  coat  expanded  which  axcaada  tha  aaount 
originally  contaaplatad  in  negotiating  tha 
original  contract  price.  Under  certain 
circuaatancaa,  tha  final  parforaanca  coata, 
including  tha  claiaad  additional  coata,  aay  raault 
in  absorption  of  a  higher  aaount  of  ovarhaad  than 
tha  original  contract  would  have  absorbed  had 
there  bean  no  work  intarruption.  In  affect,  tha 
contract  change  aay  actually  raault  in 
ovarabaorption  of  ovarhaad  CIS: 413 . 


Foraula  Debate 

In  a  dispute  involving  National  Hones  Construction 
Corporation  tha  type  of  foraula  to  uaa  for  delayed  ovarhaad 
coapanaation  waa  debated.  Tha  contract  Price  Analyst  used 
tha  "Eichleay"  aathod  to  calculate  tha  ovarhaad  charges 
while  tha  Defense  Contract  Audit  Agency  (DCAA)  uaad  tha 
‘‘Allegheny**  aathod.  After  diacuaaions  it  waa  decided  that 
tha  “Eichleay"  aathod  did  a  batter  30b  of  allocating  fixed 
ovarhaad  and  thus  waa  uaad  <  20 : 3 ) . 

Another  caaa  encountered  involved  tha  contractor  and 
tha  govarnaant  already  agreeing  in  principle  that  some 
coapanaation  waa  due  tha  contractor.  The  question  at  hand 
waa,  what  aaount  of  coapanaation  is  warranted?  Tha  judge 
felt  that  tha  "Eichleay"  aathod  waa  tha  right  foraula  to  be 


uaad*  but  that  tha  figuraa  inaartad  into  tha  formula  wara 
incorract  (10).  Each  naw  caaa  aaaaa  to  bring  a  naw  twiat  to 
thia  dalayad  Military  contractual  coapanaation  problaa. 

Tha  GSBCA  fait  in  1979  that  tha  Eichlaay  aathod  waa 
propar.  Thay  fait  tha  Dawaon  Conatruction  Coapany  waa  found 
to  ba  corract  in  uaing  tha  "Eichlaay**  formula  daapita 
govarnaant  auditora  arguing  that  tha  "Eichlaay"  formula  waa 
not  tha  propar  aathod  to  uaa.  Tha  auditora  fait  that  by 
"uaing  Appallant'a  figuraa*  it  waa  poaaibla  to  coaputa  tha 
total  valua  of  all  itaaa  of  work  that  could  hava  baan 
parforaad  during  tha  auapandad  pariod"  (13:68*634).  Bacauaa 
of  thia  fact*  tha  auditora  baliavad  that  tha  Eichlaay 
formula  ahould  not  hava  baan  uaad  ainca  thara  waa  anothar 
practical  aathod  availabla.  Tha  GSBCA  atatad: 

"Accordingly*  wa  concluda  that  in  tha  abaanca  of  a 
contractual ly-praacri bad  aathod  for  allocating  ovarhaad*  tha 
Eichlaay  formula  ia  not  only  accaptabla  but  prafarabla  to 
tha  aathod  propoaad  by  tha  Govarnaant"  (13:68*635). 

Tux  wall  in  fch*  Caarf 

In  tha  caaa  involving  Capital  Elactric  Coapany  (1983)* 
tha  diatinction  batwaan  axtandad  and  unabaorbad  ovarhaad 
aroaa.  "Extandad"  ovarhaad  occura  whan  a  conatruction 
contract  ia  axtandad.  In  thia  caaa  additional  fixad 
ovarhaad  axpanaaa  ara  incurrad*  which  ara  not  . .covarad  by 
tha  initial  contract  bid. 


Tha  recovery  of  additional  ovarhaad  for  dalay 
ia  ganarally  paraittad  aithar  on  tha  thaory  that 
additional  ovarhaad  coata  ara  incurrad  whan  tha 
contract  pariod  ia  axtandad  or  on  tha  thaory  that 
tha  contract  haa  not  abaorbad  ita  ahara  of 
ovarhaad  during  tha  pariod  whan  no  work,  or 
laaaar  amount  than  plannad,  haa  baan  accompliahad 
C 19: 14083 . 

In  a  GSBCA  daciaion  on  Capital  Elactric  Company  tha 
iaaua  of  “axtandad"  ovarhaad  varaua  “undarabaorbad"  ovarhaad 
waa  carriad  furthar  (7).  Hara  “undarabaorbad  ovarhaad  waa 
dafinad  aa,  “tha  conaaquanca  of  tha  incraaaa  in  tha  rata  of 
allocation  of  indiract  coata  to  work  othar  than  that  which 
ia  dalayad  or  diaruptad"  (7:20).  Alao  dafinad  ia  “axtandad" 
ovarhaad;  it  “ia  a  concapt  uniqua  to  conatruction 
contracting.  It  haa  aa  ita  pramiaa  (a  falaa  preeiae,  aa  it 
turna  out)  that  axtanding  tha  parforaanca  pariod  will 
incraaaa  ovarhaad  coata"  <7:20),  In  a  concurring  opinion, 
Adminiatrativa  Judga  Liablich  makaa  a  coupla  of  pointa  vary 
claar : 

(1)  aa  far  aa  thia  Board  ia  concarnad,  thara  ia  no 
auch  thing  aa  companaabla  axtandad  ovarhaad  (aa 
oppoaad  to  undarabaorbexi  ovarhaad)  in  conatruction 
contracta;  and  (2)  aaauming,  in  a  givan  caaa,  tha 
Board  concludaa  that  tha  contractor  haa  incurrad 
companaabla  undarabaorbad  ovarhaad  coata,  tha 
Eichlaay  formula  ia  not  a  propar  mathod  of 
calculating  thoaa  coata  C7:13. 

Judga  Liablich  than  goaa  on  to  qualify  hia  aaamingly 
atrong  worda  about  tha  “Eichlaay”  formula.  Ha  atataa,  “If 
tha  partiaa  agraa  that  tha  Eichlaay  formula  ia  tha  corract 
mathod  of  companaating  tha  contractor,  aa  thay  did  in 
Karlin,  but  diaagraa  on  tha  figuraa  to  ba  uaad,  tha  Board  ia 


likaly  to  accapt  thalr  cholca  of  formula  and  rula  on  tha 
cholca  of  figuraa"  (7:2). 

Concarning  tha  GSBCA'a  opinion  on  axtandad  ovarhaad  and 

tha  Elchlaay  formula,  Robart  Wltta  wrota  an  lntaraatlng 

artlcla.  Tha  following  commant  and  quota  appaar  to 

ralnforca  tha  magnltuda  of  tha  daclalon  randarad  by  tha 

GSBCA  on  tha  Capital  Elactrlc  Company. 

A  concurring  opinion  commantad  on  tha  monumantal 
taak  undartakan  by  Judga  Phllllpa  In  hla  traatlaa 
In  tha  main  opinion  and  aummarlzad  tha  conclumlon 
of  tha  caaa  aa  followa:  "...  tha  Govarnmant  will 
navar  again  go  along  with  any  paymant  to  a  contractor 
for  'axtandad  ovarhaad,'  nor  will  It  avar  again 
agraa  to  tha  application  of  tha  Elchlaay  formula 
to  any  ovarhaad  calculation  in  a  conatruction 
caaa.  Whathar  diatingulahad  or  ovarrulad,  thoaa 
prior  daciaiona  will  ba  daad  lattara  haraaftar 
[24:21] . 


A_ Lagal  Raviaw  of  tha  Situation 

In  an  artlcla  by  Gian  Oarbyahlra  In  tha  Gaorgla  Law 

Raviaw  < 1983) ,  unabaorbad  ovarhaad  and  tha  Capital  Elactrlc 

caaa  ara  diacuaaad.  “Tha  prica  of  a  conatruction  contract 

typically  includaa  a  parcantaga  addad  for  ovarhaad  to  tha 

projacta  aatimatad  coat"  <12:761). 

Bafora  a  contractor  can  racovar  hoaa  of flea 
ovarhaad  damagaa  for  dalay,  ha  muat  ahow  althar 
“undarabaorption"  of  hla  ovarhaad  axpanaaa  by  tha 
dalayad  contract  or  "an  incraaaa"  In  ovarhaad 
axpanaaa  cauaad  by  tha  dalay.  Courta  iapoaa 
thaaa  proof  praraqulaltaa  to  aatabliah  that  tha 
dalay  cauaad  tha  contractor  to  auffar  an  actual 
loaa  [12:764] . 

"Fixad  ovarhaad  coata  incraaaa  in  diract  proportion  to 
tha  langth  of  a  dalay  and  do  not  vary  with  tha  contractor 'a 


outlay  on  a  particular  project"  (12:776) 


Sagregating  fixed  and  variable  overhead  expenaee 
ultimately  involvea  a  queation  of  fact:  la  it 
•ore  reaeonable  and  fair  to  characterize  the 
incurrence  of  a  particular  home  office  coat  aa 
directly  related  to  the  paaaage  of  time  or  to 
the  contractor's  direct  coat  outlaya  [12:7793? 

"More  importantly,  the  diet inct ion  between  fixed  and 

variable  expenaee  determines  the  accounting  formulae  that 

accurately  compute  overhead  damages"  (12:780). 

In  the  came  of  Capital  Electric  the  author  concludes 

The  board  should  have  segregated  the  contractor's 
overhead  costs  end  then  applied  both  a  direct 
coat  formula  for  calculating  variable  overhead 
expenses  and  a  time-based  formula  for  calculating 
fixed  expenses  [12:7963 . 


_A  Temporary  Resolution 

The  case  of  Capital  Electric  Company  and  Savoy 

Construction  Company  went  on  to  the  United  States  Court  of 

Appeals  for  the  Federal  Circuit  (CAFC)  (1984),  and  this 

court  "affirmed  in  part;  reversed  in  part;  and  remanded" 

(8:10;  21:10).  This  court  reversed  the  portion  that  stated 

that  the  “Eichleay"  formula  would  no  longer  be  used;  it  was 

recommended  for  use  and  without  modification  (8:14).  More 

recently  (1984)  the  U.S.  District  Court  for  the  District  of 

Columbia  determined,  "A  transit  agency's  rejection  of  a 

damage  award  because  it  was  based  on  the  Eichleay  formula  is 

improper"  (17:91).  They  went  on  to  cite: 

In  Capital  Electric  Co.  v.  U.S.  (41FCR290),  the 
CAFC  upheld  the  validity  of  the  Eichleay  formula 
aa  a  means  of  calculating  recoverable  overhead  in 
suspension  of  work  caaea,  thus  removing  any  basis 


for  the  transit  agency's  daviation  from  tha 

racoaaandatlon  C17:913. 

Summary 

As  can  ba  aaan  from  thia  raviaw  of  literature,  thara 
claarly  la  a  problaa  concarning  how  much  coapanaation  ia  dua 
a  govarnaant  construction  contractor  whan  a  contract  has 
baan  suspended,  or  daiayad.  To  dataraina  tha  aarit  of  a 
ciaia  ,  tha  distinction  batwaan  "unabaorbed"  ovarhaad  and 
"extended"  ovarhaad  had  to  ba  aada  claar.  Sines  tha  aoat 
racant  daciaiona  on  thia  subject  contand  that  "extended" 
ovarhaad  will  no  longar  ba  compensated,  thia  la  claarly  an 
important  distinction  to  ba  randarad. 

Aftar  concluding  that  a  contractor  ia  dua  aoaa 
coapanaation  undar  tha  concapt  of  "unabaorbad"  ovarhaad,  a 
aathod  or  formula  ia  naadad  to  compute  thia  amount.  Tha  two 
aoat  widely  known  formulas  ara  tha  "Eichleay”  and 
tha" Alleghany"  methods.  These  methods  have  baan  hotly 
debated  for  several  yaara.  Tha  Hay  1973  edition  of  tha 
Dafanaa  Contract  Audit  Agency  Pamphlet  (DCAAP)  7641.45 
favored  tha  application  of  tha  "Alleghany”  method.  But  whan 
tha  DCAAP  7641.45  warn  revised  in  January  1983  it  was  not  so 
adamant  about  using  tha  "Alleghany"  method.  Instead,  it 
included  a  fair  overview  of  several  formulas  and  gave  a 
comparison  example  showing  tha  varying  amounts  of 
coapanaation  dua  a  contractor  using  these  different 
formulas.  Tha  "Eichleay"  formula  saama  to  ba  favored  by  tha 
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ASBCA  and  tha  CAFC,  but  av«n  than  it  ia  still . dabatad. 

Tha  coapanaation  iaaua  ia  atill  vary  dabatabla,  for  tha 
Capital  Elactric  Company's  dacision  randarad  by  tha  GSBCA  in 
1983  concludad  that  tha  "Eichlaay"  formula  waa  no  good. 

This  problam  now  has  gona  full  circla,  right  back  to  tha 
atart  bacauaa,  whan  thia  daciaion  waa  appaalad  to  tha  CAFC, 
thay  ravarsad  tha  GSBCA'a  position  on  tha  “Eichlaay'* 
formula.  Tha  CAFC  atatad  that  damagaa  ahould  ba  calculatad 
according  to  tha  “Eichlaay"  formula  and  ao  tha  dabata 
contlnuaa. 

Tha  moat  racantly  publiahad  avant  (April  1983)  has  tha 
ASBCA  stating  that,  “ragardlaaa  of  any  contracts  racaivad 
during  tha  daisy  pariod,  ...tha  contractor  is  antitlad  to 
racovar  axtandad  hoaa  off ica  ovarhaad  costa  undar  tha 
Eichlaay  formula"  (6:733).  Hara  again,  tha  concapt  of 
axtandad  ovarhaad  ia  brought  up  and  ia  considarad  to  ba 
companaabla.  So  now  both  itaaa  that  wars  struck  down  by  tha 
GSBCA  during  tha  Capital  Elactric  Company's  appaal  hava 
raaurfacad  and  ara  considarad  applicabla  ones  again.  It  ia 
obvious  that  problama  axiat  and  in  ordar  for  tham  to  ba 
ractifiad,  mora  raaaarch,  innovation,  and  tasting  naad  to 
taka  placa. 


III.  Formula  Examples 


Introduction 

Thla  rasaarch  problem  waa  a  type  of  experiment.  Tha 
experiment  waa  daaignad  to  analyze  potential  probleaa  with 
existing  compensation  formulas.  In  order  to  view  how  each 
of  these  formulas  calculated  the  amount  of  unabsorbed 
overhead,  computer  spreadsheet  applications  were  used.  From 
this,  the  reasonableness  and  accounting  merits  of  each 
formula  were  better  able  to  be  evaluated. 

Data  Collection 

The  data  compiled  for  this  study  was  developed  through 
a  sequence  of  very  simple  examples.  A  simple  case  is 
extended  twice,  each  extanaion  creating  a  more  general 
situation.  These  example  figures  were  then  entered  into  the 
varying  unabsorbed  overhead  spreadsheet  formulas.  From 
this,  the  differences  between  each  formula's  calculated 
quantum  could  be  compared  and  examined. 

These  examples  and  their  representative  calculated 
unabaorbed  overhead  figures  are  shown  in  tables  within  this 
chapter.  Each  example  is  described  and  then  each 
spreadsheet  is  shown  for  that  particular  exampla.  These 
tables  of  spreadsheet  calculations  are  in  the  same  sequence 
for  each  example.  The  sequence  is  Allegheny,  Carteret, 
Eichleay,  Allied  Materials  and  Equipment  Company,  A.C.E.S. 
and  Simulation. 
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This  first  axampla  is  quits  aimpla*  but  allows  ths 
reader  to  follow  through  ths  computations  of  sach  formula's 
dsvlation  of  unabsorbsd  ovsrhsad. 

Clrcumstancss .  A  two-man  contractor*  contractsd  with 
ths  govsrnmsnt  to  install  320  nsw  govsrnmsnt  furnishsd 
chalkboards  in  Air  Fores  Instituts  of  Tschnology  <AFIT> 
classrooms.  Ths  contractor's  fiscal  ysar  runs  from  1 
January  through  31  Osesmbsr. 

Ths  contract  callsd  for  installation  bsginning  on  2 
January  1988  and  complstion  on  13  August  1988  (a  psriod  of 
32  wssks  or  160  work  days) .  Ths  chalkboards  can  bs 
i natal lsd  at  ths  rats  of  2  chalkboards  psr  day.  Ths 
chalkboards  srs  not  dslivsrsd  until  24  April  1988  and 
iamadiataly  ths  contractor  bsgins  installation  and  finiahsa 
on  3  Osesmbsr  1988.  Ths  govsrnmsnt  caussd  a  dslay  of  16 
wssks  or  80  work  days  dus  to  ths  lats  dslivsry  of  ths 
govsrnmsnt  furnishsd  chalkboards.  Ths  numbsr  of  work  days 
is  ths  product  of  ths  numbsr  of  wssks  timss  ths  numbsr  of 
work  days  psr  wssk.  Throughout  thsss  axamplaa*  a  standard  5 
day  work  wssk  is  ussd. 

Ths  firm's  ownsr  rscsivss  a  salary  of  8500  psr  wssk 
which  is  s  fixsd  cost  of  doing  businsss.  Also*  ths 
contractor  sxpsrisncss  othsr  fixsd  coats  of  8200  psr  wssk 
which  covsr  inaurancs*  rant*  and  othsr  various  fixst<i  costs. 
Thsrsfors  fixsd  ovsrhsad  is  8700  psr  wssk  or  S140  psr  work 


day.  Tha  daily  waga  fo  '  tha  aola  aaployaa  during  tha 
original  contract,  pariod  ia  456.00  par  work  day.  Tha  fixad 
ovarhaad  rata  ia,  than,  tha  ratio  of  fixad  ovarhaad  dividad 
by  diract  coat,  or  4140/56  which  aquala  2504. 

During  tha  dalay  pariod  of  aixtaan  waaka  tha  firm' a 
ownar  ia  unabla  to  find  any  work  for  tha  aaployaa.  Tha 
following  coaputationa,  than,  ara  raquirad  to  coaputa 
unabaorbad  ovarhaad  uaing  tha  varioua  foraulaa: 

A.  Total  fixad  ovarhaad  axpanaaa,  46  waaka, 

«  4700  «  48  -  433,600  . 

B.  Total  diract  labor  coata,  48  waaka, 

*  456/day  •  5  daya/waak  X  32  waaka  *  48,960  . 

C.  Fixad  ovarhaad  rata,  48  waaka, 

■  433,600  /  48,960  «  3754  . 

D.  Total  original  contract  pariod  fixad  ovarhaad 
axpanaaa,  32  waaka,  ■  4700  *  32  ■  422,400  . 

E.  Total  original  contract  pariod  diract  labor 
axpanaaa  ■  48,960  . 

F.  Original  contract  pariod  fixad  ovarhaad  rata 

*  422,400  /  48,960  «  2504  . 

G.  Aaauaa  tha  original  contract  prica  waa  coaputad 
aa  followa: 

daily  labor  456 

♦  daily  ovarhaad  4140 

4196 

♦  profit  <104)  19.60 

4215.60  par  day 
or  4215.60  •  160  -  434,496  . 

H.  Ovarhaad  rata  par  labor  hour 
«  4140  /  8  »  417. 50/hr . 

I.  Tha  trua  unabaorbad  ovarhaad  in  thia  axaapla  would 
ba  433,600  incurrad,  laaa  422,400  abaorbad,  or 
411,200  . 


Uaing  thia  information,  tha  foraulaa  calculata  tha 


unabaorbad  ovarhaad  in  tha  following  waya  ahown  in  Tablaa 
3.1  through  3.6.  Explanatory  footnotaa  for  aach  formula  ara 
locatad  at  tha  bottom  of  aach  tabla. 
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FOOTNOTES:  1)  Block  A173  -  eee  computation  G ,  page  39 

2)  Simulation  method  unabeorbed  ■  true  unabaorbed 
aee  computation  I,  page  39 


Example  1  Summary 

In  thia  basic  example  where  tha  contractor  obtained  no 
work  during  tha  delay  period  tha  raaulta  can  be  auaaarizad 
aa  ahown  in  Figure  3.1  below. 


Aa  ahown  in  Figure  3.1,  each  formula,  except  the  Allied 
Hater iala  and  Equipment  Company,  computed  the  true 
unabaorbed  overhead.  The  Allied  Material  and  Equipment 
Company  computed  no  unabaorbed  overhead.  In  Chapter  IV  it 
will  be  aeen  that  thia  example  accurately  reflects  the 
general  situation  when  no  compensating  work  is  obtained 
during  the  delay  period. 


Example  2 


In  the  first  example  there  was  a  contractor  with  one 
employee.  In  this  second  example  the  aame  circumstances 


apply  axcapt  that  thia  contractor  waa  abla  to  find  anothar 
contract  during  half  of  tha  dalay  pariod.  Thun,  hia 
aaployaa  workad  for  8  waaka  (40  work  daya)  during  tha  18 
waak  (80  day)  dalay  pariod.  Tha  aaployaa  waa  lat  go  for  8 
waaka  (40  work  daya) . 

Clrcuaatancaa .  Again,  tha  contractor 'a  aaployaa  ia 
paid  87.00  par  hour  or  856.00  par  work  day.  Fixad  ovarhaad 
raaaina  tha  aaaa  at  8140  par  work  day  and  thua  tha  ovarhaad 
rata  of  2508  ia  alao  tha  aaaa  aa  Exaapla  ona. 

Tha  diffaranca  batwaan  thia  axaapla  and  axaapla  ona  ia 
that  tha  contractor  bid  on  anothar  contract  whan  ha  waa  told 
of  tha  dalay  of  tha  chalkboards  and  hia  bid  on  thia  naw 
contract  waa  accaptad.  Two  waaka  had  paaaad  ainca  tha  data 
of  tha  chalkboard  contract  waa  to  hava  bagun ,  during  thaaa 
10  work  daya  tha  contractor's  aaployaa  waa  lat  go.  Thia  naw 
contract  waa  than  atartad  on  tha  11th  work  day  of  tha 
original  dalay  and  waa  finiahad  at  tha  and  of  tha  50th  work 
day.  Tha  contractor's  aaployaa  waa  than  lat  go  again  for 
anothar  30  work  daya  for  a  total  of  40  work  daya  that  ha 
workad  and  40  work  daya  that  ha  did  not  work. 

Thia  aacond  intarvaning  contract  waa  worth  8215.60  par 
work  day,  just  aa  tha  Exaapla  1  contract  waa  coaputad  (aaa 
coaputation  G ,  paga  39).  For  40  daya  tha  total  billing  waa 
88,624.  Tha  opportunity  labor  lost  waa  40  work  daya  tiaaa 
856.00  which  aquala  82,240.00.  With  this  it  can  ba 
concludad  that  85,600.00  waa  lost  or  ia  tha  aaount  of 


unabaorbad  ovarhaad  (9140.00  •  40  daya> 


Tha  following  computations,  than,  ara  raqulrad  to 
coaputa  unabaorbad  ovarhaad  uaing  tha  varioua  foraulaa: 

A.  Total  fixad  ovarhaad  ■  933,600  (aaa  A,  paga  39). 

B.  Total  diract  labor  costa,  48  waaka, 

■  98,960  *  956/day  •  S  day/waak  •  8  waaka 

■  98,960  *  92,240  *  911,200  (aaa  B,  paga  39). 

C.  Fixad  ovarhaad  rata,  48  waaka, 

•  933,600  /  911,200  -  3009. 

D.  Total  original  contract  pariod  fixad  ovarhaad 
axpanaaa,  32  waaka  *  922,400  (aaa  D,  paga  39). 

E.  Total  original  contract  pariod  diract  labor 

■  98,960  (aaa  E,  paga  39). 

F.  Contract  fixad  ovarhaad  rata 

■  2 SOX  (aaa  F,  paga  39). 

G.  Contract  billinga  ■  934,496  (aaa  G,  paga  39). 

H.  Total  axtandad  billinga 

•  934,496  ♦  98,624  «  943,120  . 

I.  Ovarhaad  rata  /  labor  hour 

■  917.50  (aaa  H,  paga  39). 

J .  Unabaorbad  ovar haad : 

Total  ovarhaad  (48  waaka) 

Contract  pariod  (32  waaka  abaorbad) 

Daisy  pariod  (16  waaka) 

Daisy  pariod  abaorbad 
Unabaorbad 

Uaing  this  information  tha  foraulaa  calculatad  tha 
unabaorbad  ovarhaad  in  tha  following  ways  shown  in  Tablaa 
3.7  through  3.12.  Again,  axplanatory  footnotaa  ara  locatad 
at  tha  and  of  aach  of  tha  following  tablaa. 


*  933,600 

*  922,400 
911,200 
9  5,600 
9  5,600 
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FOOTNOTES:  1)  Block  A173  -  see  computation  G ,  paga  54 
2>  Block  C213  -  aaa  computation  H ,  paga  54 
3)  Block  E241  -  Simulation  computed  overhead  ia  greater 
than  true  unabaorbed  -  aee  computation  J,  page  54 


Example  2  SuMary 

This  axaapla  extended  and  generalized  Example  1  by 
aaauaing  tha  contractor 'a  employee  obtained  additional  work 
during  1/2  of  the  delay  period.  The  formulae  yielded  a 
variety  of  reaulta  which  can  be  aummarized  aa  ahown  in 
Figure  3.2  below. 


Underatated 

Unabaorbed 

Overhead 

Accurately 

Calculated 

Unabaorbed 

Overhead 

Overate ted 
Unabaorbed 
Overhead 

Allegheny 

X 

Carteret 

X 

Eichleay 

X 

Allied 

X 

A.C.E.S. 

■DM 

Simulation 

X 

Figure  3.2  Example  2  Formula  Reaults 


Note  that  the  Allegheny  and  Allied  Materiala  and  Equipment 
Company  reaulta  are  aiailar.  Employing  an  exceaa  or 
fluctuating  burden  rate  appeara  to  undereatimate  unabaorbed 
overhead.  The  Eichleay  and  Simulation  formulae  alao  lead  to 
aiailar  conclueiona.  Both  appear  to  undereatimate  the 
amount  of  overhead  abaorbad  by  non-contract  work.  In 
Chapter  IV  it  will  be  aeen  that  theae  apparent  conclueiona 
are*  in  fact*  valid  regarding  theae  formulae. 


Exampls  3 

Exupl*  number  three  further  general lzee  the  situation. 
This  time  the  contractor  ham  two  employees  who  work  on  the 
contract  full  time.  During  the  delay  one  employee  is  let  go 
and  the  other  works  for  one  half  of  the  delay  period  or  40 
work  days.  Thus,  one  employee  works  40  work  days  during  the 
80  work  day  delay  and  the  other  employee  does  not  work  at 
all  during  the  delay. 

C 1 r cumst ances .  The  contractor's  employees  are  each 
paid  *7.00  per  hour,  a  total  of  0112.00  per  work  day.  Fixed 
overhead  remains  the  same  at  *140  par  work  day.  The 
contract  overhead  rate  is  now  125k  because  of  the  larger 
direct  labor  base  (*140  /  *112  *  125k) . 

As  in  example  two,  similar  circumstances  surround  this 
contractor.  Again,  the  contractor  bid  on  another  contract 
when  he  was  told  of  the  delay  of  the  chalkboards  and  his  bid 
on  this  new  contract  was  accepted.  Ten  work  days  had  paaaad 
since  the  date  the  chalkboard  contract  was  to  begin  and 
during  these  ten  work  days  the  two  employees  of  the 
contractor  were  let  go.  This  new  contract  waa  then  started 
on  the  11th  work  day  of  the  original  delay  and  was  finished 
at  the  end  of  the  50th  work  day.  But,  this  intervening 
contract  only  required  the  recalling  of  one  of  the 
contractor's  employees.  This  recalled  employee  was  then  let 
go  for  another  30  work  daya.  Thus,  one  employee  worked  40 
days  of  the  delay  period,  and  was  laid  off  40  days  of  the 


dalay  pariod.  Tha  othar  aaployaa  did  not  work  at  all  during 
tha  80  day  dalay. 

Tha  diatinctlon  batwaan  thia  aituation  and  tha  pravioua 
can  ba  viawad  In  at  laaat  two  aquivalant  forma.  In  Example 
2  tha  contractor  found  additional  work  during  1/2  of  tha  80 
day  dalay  pariod,  ao  40  contract  aquivalant  daya  of  work 
wara  obtainad.  Hare,  a  contract  aquivalant  day  would  ba 
worth  8112  in  labor.  Tha  total  labor  during  tha  dalay 
pariod  waa  856/day  for  40  daya,  or  82,240.  Thia  total  ia  20 
contract  aquivalant  daya.  Conaaquantly  unabaorbad  ovarhaad 
would  ba  8140/day  for  80  “non-contract  aquivalant"  daya  or 
88,400.  Anothar  way  of  viawing  thia  aituation  ia  to  compara 
tha  avaraga  daily  labor  coat  during  tha  dalay  pariod 
(836/day  *  40  daya  ■  82,240  total  labor;  for  tha  80  day 
dalay  pariod  thia  ia  828  par  day)  with  tha  avaraga  daily 
labor  coat  during  tha  plannad  contract  parformanca  (8112  par 
day).  In  thia  aannar,  a  dalay  day  abaorbad  25X  (28/112)  of 
tha  daily  fixad  ovarhaad.  So,  total  unabaorbad  ovarhaad 
would  ba  75X  •  80  daya  •  8140/day  ,  or  again,  88,400  .  Tha 
following  coaputationa  ara  raquirad  to  coaputa  unabaorbad 
ovarhaad  ualng  tha  varioua  formulae: 

A.  Total  fixad  ovarhaad  ■  833,600  (aaa  A,  paga  34) . 

B.  Total  diract  labor  coata,  48  waaka 

contract:  817,920  (88,960  •  2) 

dalay  pariod:  8  2.240  (856  •  40  daya) 

total  820,160  (aaa  B,  paga  34). 

C.  Fixad  ovarhaad  rata,  48  waaka, 

*  833,600  /  20,160  -  167X 
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0.  Total  original  contract  parlod  flxad  ovarhaad 
axpanaaa,  32  waaka  *  422,400  (aaa  D,  paga  54 > 

E.  Original  contract  parlod  ovarhaad  rata 
*  22,400  /  17,920  »  125k 

F.  Contract  Bill Inga 

dally  labor  4112 

dally  ovarhaad  140 

4252 

profit  <10X>  25.20 

4277 . 20  par  day  or 
444,352  for  160  daya 

G.  Total  billings,  46  waaka 

Wa  aaauaa  that  bill Inga  for  any  30b  aaploy  an 
ovarhaad  rata  appliad  to  diract  labor  plua  a 
profit  rata  appliad  to  total  coat.  Hara,  tha 
ovarhaad  rata  la  125k  (part  E)  and  tha  profit 
rata  la  10k  (part  F>.  So  daily  dalay  bill Inga 
would  ba  (for  40  daya) : 

labor  456 
ovarhaad  70 
4126 

profit  12.60 
4138.60 

Total  Billinga 
contract  444 , 352 

dalay  5,544 

total  449,896 

H.  Hourly  ovarhaad  rata  ■  417.50  (aaa  I,  paga  54) 

I.  Total  fixad  axpanaaa  for  dalay  parlod,  16  waaka 
■  4140  *  5  *  16  »  411,200 

J.  Unabaorbad  ovarhaad  *  48,400  aa  dlacuaaad  abova 
Uaing  thia  information  tha  foraulaa  calculatad  tha 

unabaorbad  ovarhaad  in  tha  following  waya  ahown  in  Tablaa 
3.13  through  3.18.  Explanatory  footnotaa  will  appaar  at  tha 
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FOOTNOTES:  1)  Block  A173  -  «a«  calculation  G,  paga  69 

2)  Block  C213  -  aaa  calculation  G,  paga  69 

3)  Block  E228  -  aaa  calculation  A,  paga  68 

4)  Block  E241  -  Again,  tha  Simulation  mathod  overstates 


Exampla  _3  Summary 

Thia  axampla  axtandad  and  ganaralizad  Exampla  2  by 

aaauming  2  contractor  amployaaa,  ona  who  workad  1/2  tlma 

during  tha  dalay.  Tha  othar  did  not  work  at  all  during  tha 

dalay.  Tha  formulaa  yialdad  a  variaty  of  raaulta  which  can 

ba  aummarizad  am  ahown  in  Figura  3.3  balow. 

Undaratatad  Accurataly  Ovaratatad 

Unabaorbad  Calculatad  Unabaorbad 

Ovarhaad  Unabaorbad  Ovarhaad 

Ovarhaad 


Allaghany 

X 

Cartarat 

X 

Eichlaay 

X 

Alliad 

X 

A.C.E.S. 

X 

Simulation 

X 

Figura 

3.3  Exampla  3  Formula  Raaulta 

Thaaa  catagorizationa  will  ba  ahown  to  ba  ganarally  valid  in 
Chaptar  IV . 

Data  Analyala 

Uaing  tha  axamplaa  to  aaa  tha  vary  aimpla  caaa  of  an 
unabaorbad  ovarhaad  claim,  tha  trua  unabaorbad  ovarhaad  can 
ba  calculatad.  Thia  trua  unabaorbad  ovarhaad  can  than  ba 


put  into  algabraic  form  along  with  aach  of  tha  diacuaaad 
formulaa.  Tha  davalopmant  of  tha  trua  unabaorbad  ovarhaad 
formula  waa  a  graat  milaatona  that  allowa  for  thia  data 


analysis. 

Each  formula  ia  than  coaparad  with  tha  trua  unabaorbad 
ovarhaad  formula.  From  this  an  explanation  of  why  a 
particular  formula  ia  inaccurate  can  be  attained.  Thus, 
certain  conclusions  and  recommendations  can  be  drawn  from 


these  comparisons 


IV.  Formula  Equation* 

Introduction 

In  Chaptar  III,  thraa  aituationa  wara  praaantad  with 
givan  coat  data.  Than  aach  unabaorbad  ovarhaad  formula  waa 
appliad  to  tha  givan  data.  Tha  raaulta  wara  than  compared 

l 

with  trua  unabaorbad  ovarhaad.  In  thia  chaptar,  uaing 
aimple  algabra,  aach  formula  ia  compared  with  tha  formula 
for  trua  unabaorbad  ovarhaad  to  reach  general  concluaiona. 

To  do  thia,  aymbola  are  developed  to  corraapond  with  aach 
variable  in  tha  formulae.  Tha  aimplified  algebraic  formula* 
in  thia  chaptar  appear  in  block*  correaponding  with  tha 
computer  apraadahaat  table*  found  in  Chaptar  3.  For 
example.  Table  3.1  ia  Alleghany  Example  one  and  Table  4.1  ia 
tha  Alleghany  algebraic  formula  number  one  baaed  upon 
example  one. 

In  order  to  compare  thaaa  formula*  witn  tha  actual 
unabaorbad  ovarhaad,  tha  true  unabaorbad  ovarhaad  algebraic 
formula*  are  developed.  Uaing  tha  thraa  example*,  aach  one 
more  general  than  tha  pracading,  thraa  trua  unabaorbad 
ovarhaad  algebraic  formula*  are  developed.  Tha  firat  one 
cover*  Table*  4.1  through  4.6,  tha  aacond  one  covara  Table* 

4.7  through  4.12,  and  tha  third  trua  unabaorbad  ovarhaad 
formula  covara  Table*  4.13  through  4.18.  Than  aach  final 
aimplified  formula  ia  compared  to  tha  trua  unabaorbad 
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formula  to  datarmlna  whathar  that  formula  accurataly 
aatlmataa  unabaorbad  ovarhaad. 


Algebraic  Variabla  Davalopmant 

Tha  following  la  a  Hat  of  tha  variablaa  naadad  to 
darlva  tha  unabaorbad  ovarhaad  formulae  and  to  derive  the 
true  unabaorbad  ovarhaad  formula  in  aach  axampla. 

Cl  *  Avaraga  Daily  Diract  labor  coat  During 
tha  D1  day  Original  Contract  Pariod 

C2  *  Avaraga  Daily  Diract  Labor  coat  During 
tha  D2  day  Dalay  Pariod 

D1  «  Tha  Original  Contract  Pariod  in  Daya 

D2  >  Dalay  Pariod  in  Daya 

D3  *  Work  Daya  Found  During  tha  Dalay  Period 

F  «  Daily  Fixed  Ovarhaad 

Thia  liat  of  variablaa  ia  all  that  ia  required  to  put  all  of 
tha  unabaorbad  ovarhaad  formulaa  in  algebraic  aquationa. 

Now  it  ia  juat  a  matter  of  working  through  aach  axampla  with 
tha  mix  different  formulaa.  Soma  common  axpraaaiona  that 
occur  in  tha  unabaorbad  ovarhaad  formulaa  are  tha  following: 

A:  Total  ovarhaad  axpanaa  for  tha  extended  contract 

pariod  ■  F  *  <D1  ♦  D2) 

B:  Total  contract  diract  labor  ■  D1  *  Cl 

Note:  In  all  3  axamplaa  thia  ia  alao  tha  total 

contractor  diract  labor  during  tha  original  D1 
day  contract  pariod. 

C:  Total  dalay  pariod  diract  labor  *  D2  »  C2  , 

ao  total  extended  pariod  diract  labor  ia 
D1C1  +D2C2 

D:  Original  Contract  pariod  ovarhaad  rata 

»  F  /  Cl 

E:  Total  extended  pariod  ovarhaad  rata 

■  F (D1+D2)  /  D1C1  ♦  D2C2 

It  ia  aaaumed  that  tha  contract  and  any  work 
during  tha  delay  pariod  are  bid  (priced)  at  diract 
labor  plua  overhead  applied  at  the  contract  period 
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overhead  rate  plua  a  fixed  profit  rate,  P.  Aa 
long  aa  the  profit  rate  ia  fixed  for  all 
contracts,  its  value  is  immaterial,  the  two 
methods  that  use  billings  (Eichleay  and 
Simulation)  divide  contract  (simulated  contract) 
by  total  (simulated  total)  billings.  So,  whatever 
the  value  of  P  it  would  cancel  in  this  ratio. 
Consequently  profit  rates  are  not  an  issue  in 
these  unabsorbed  overhead  formulas. 

F:  Contract  Billings 

Labor  01C1 

Overhead  DIF  *  D1C1  «  (F/Cl) 

Dl(CltF) 

G:  Delay  Billings 

Labor  D2C2 

Overhead  D2C2F/C1  -  (D2C2/C1)  •  (Cl«-F) 
D2C2(1+F/C1) 

H:  Total  Billings  -  (Cl  ♦  F)«CD1  ♦  (D2C2/C1)] 


Algebraic  Example 

The  complete  details  of  example  one  are  contained  in 
Chapter  III  and  will  not  be  repeated  here.  The  main  thrust 
of  example  one  is  that  there  is  one  employee  and  there  ia  no 
work  available  during  the  delay  period.  So  in  example  one, 
the  true  unabsorbed  overhead  is  the  daily  overhead  rate 
multiplied  by  the  number  of  delay  days.  Using  the 
variables,  the  actual  unabaorbed  overhead  appears  as  F*D2 
or  FD2  or  D2F  .  Also  in  axample  1,  C2*0  .  With  these 
in  mind  each  formula  was  put  into  its  algebraic  form  using 
the  defined  variables.  These  algebraic  equations  for 
example  one  are  shown  in  the  succeeding  Tables  numbered  4.1 
through  4.6.  In  each  block  of  each  table,  the  algebraic 
simplification  of  the  expression  for  that  block  appears  at 


the  bottom  of  the  block. 
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AIR  FORCE  INST  OF  TECH  MRIQHT-PATTERSON  AFB  OH  SCHOOL 
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Footnot««:  Blocks  G18,  118  -  •••  F  -  H;  p«g«  84  not#  C2*0 


TABLE  4.4 


Footnotes:  1)  Block  E83  -  a>  Allegheny  Block  E49 


TABLE  4 


• 

s*. 

0 

•o 

k 

N 

k 

0 

<0 

a 

0 

0 

X 

♦ 

X 

£ 

¥»\ 

H 

k 

4> 

•o 

a 

*0  k 

0 

\ 

0 

0  3 

> 

fau 

0 

ta< 

0  0 

O 

w 

X 

£  X 

•H 

k 

v 

k 

•o 

* 

0 

0  k 

a 

0 

> 

>  0 

J5 

o 

CM 

O  XI 

/■> 

k 

w 

a 

0 

<0 

CO 

0 

o 

■o 

♦ 

H 

9  -1 

0 

0 

H 

0 

s 

N. 

A 

« 

X 

a 

X  k 

0 

-H 

w 

•*  0 

X 

fau 

C 

CO 

x 

Ua 

X  X 

w 

9 

a 

a 

a 

< 

1 

k 

0 

1 

0 

k 

9 

1 

0 

0 

X 

1 

o 

X 

X 

1 

o 

1 

9 

9 

lb 

1 

0 

0 

1 

0 

0 

0 

1 

A 

A 

V) 

1 

k 

k 

0 

1 

0 

<s 

<N 

0 

u 

1 

> 

a 

O 

> 

0 

1 

O 

O 

o 

1 

♦ 

♦ 

0 

1 

H 

9 

< 

1 

0 

H 

«-» 

0 

1 

k 

Q 

Q 

X 

1 

0 

w 

w 

■H 

H 

Ua 

X 

X 

V 

X 

-9  k 
O  3 

•  0 

A  X 
k 

0  k 

>0  « 

O  JQ 
9  s 

9  J 

•  X 

X  k 
•*  0 
X  X 


k 

0 

k 

0 

k 

3 

0 

0 

0 

o 

X 

X 

9 

9  k 

e 

0 

0  3 

0 

0 

0  0 

X 

A 

A  X 

k 

k 

k 

0 

C4 

0  k 

0 

> 

O 

Q 

>  0 

A 

O 

a  n 

0 

♦ 

♦ 

0 

-J 

N 

9 

^  j 

<0 

CO 

a 

0 

a-* 

«-4 

0 

k 

X 

Q 

Q 

k  k 

V 

0 

* 

k 

w 

w 

0  0 

0 

lit 

(b 

Ui 

H  X 

X 

u* 

J 

• 

*>tfcOO'O^<'4vi>P'flOC'r'«<NC'>0invOO«-iN«inv0t'‘fl(>ff»OC»> 

'*r4'4'*C4NC4NMOIft(ncr)(OCf)(nO«««««««««ir)lA 


89 


154I8D2  F  /  8  FD2 


a 

H 

Q 

Q 

— 

0 

4 

4 

_ 

c 

p 

«H 

pH 

0 

0 

pH 

Q 

■u  >. 

Q 

■H 

0 

O 

w 

o  e 

hJ 

k 

a 

Uu 

0  Q 

\ 

•H 

P 

u 

“0 

CM 

C 

4 

4 

P  u 

/s 

■o 

a 

0 

c  0 

pH 

< 

o 

CM 

u  o  a 

a 

* 

Q 

N 

o 

a 

”0 

H 

•o 

pH 

Q 

0 

• 

PS 

o 

•  « 

O 

I  •  0) 

¥ 

P 

a 

P  0) 

4 

1  0>  C  T> 

a 

e 

4 

0  C 

4 

<10-40 

pH 

pH 

♦ 

pH  -pH 

H 

J  I  bHJE 

a 

♦ 

a  x 

lit 

3  -H 

pH 

Q 

3  1  0  >H  k 

pH 

■  u 

pH 

w 

■  «H 

o 

w 

X  1  >  -4  0 

u 

pH 

•H  0 

o 

(M 

•H  •H 

pH 

H 

-  OC  i  <d3 

w 

o 

n  3 

w 

Q 

n  x 

o 

u 

M> 

-  O  i 

• 

a  a  i  ■ 

■ 

■ 

«■ 

—  i 

-  *  I  -o 

ttl 

O  1  • 

0 

-1 

M  1  X 

o> 

X 

H  i  k 

c 

< 

<  I  0 

• 

■pH 

fr» 

-J  i  3 

>» 

pH 

3  I 

a 

pH 

X  1  0 

a 

-pH 

O  M  1  >. 

X 

pH 

H 

n  i  a 

«H 

Q 

Q 

■  a 

pH 

pH 

o  >• 

CM 

N 

p 

a 

bu 

i 

a 

a 

e 

O 

a 

0 

H 

k  -H 

0 

4 

4 

a 

*  1 

k 

3 

JQ  5 

P 

pH 

H 

p 

■ 

c 

Q 

o 

0 

a  *h 

0 

pH 

H 

—  < 

X  0 

o 

o 

o 

X  X 

X 

4 

~  0 

Ot 

p  >. 

e 

o  e 

X 

-h 

0  Q 

k 

pH 

w 

0 

pH 

P  u 

3 

-4 

c  0 

<  X 

pH 

pH 

o  a 

pH 

PS 

a 

a 

t> 

V  0 

pH 

H 

P 

a 

a 

• 

0  e 

u 

o 

0 

•  o> 

P  0 

• 

* 

¥ 

DIED 

a 

u* 

0  -H 

4 

4 

u 

0  -H  0 

•H  p 

p 

pH 

pH 

U  PH  X 

♦ 

4 

a  -h 

a 

u- 

e 

o 

Q 

0  «H  k 

0  -o 

SP 

w 

0 

pH 

pH 

>  -H  0 

pH 

H 

•H  -0 

CM 

N 

o 

o 

u 

<  X  3 

O 

o 

n  < 

O 

Q 

OpH<nM,tnxr''«<M«M,tn^X0'o*HCMtf>N«x«-<cM(»>M,tox 

<i)^vO^v0\O^)^^N^(N^NNCO9QO4OiO<OQOO^(^(^(h0^O^ 


90 


200 


Table  4.6  Continued 


N 

Q 


N 

a 


o 

p 

• 

■o  -• 

0  .a 

•  e 

a  a 
u  o 

•  't 
>  -• 
o  < 


p 

u 

e 

M 

P 

C 

0 

u 


/N  SS. 
^  r-i  (N  ri  04 

(N  Q  Q 
Q  04  4  (N 
4  Q  r4  O  4 
rH  +  Q  ♦ 

Q  H  «  d  H 
v  Q  rl  Q  Q 

H  w  U  w  w 

O  U.  “  u.  u. 

u 

*•*  4  V  4  * 


N 

Q 

Ua 


Q 

U. 


4 

4 

H 

■o 

rH 

0 

rH 

Q 

• 

• 

O 

l) 

A 

Ur 

bu 

•H  OS0 

(4 

« 

<h  e  o 

0 

P 

4 

4 

<44  *4  -W 

> 

0 

O  U  M 

O 

t- 

CM 

a  • 

Q 

tM 

9  0  0. 

CM 

■0 

■tl 

H 

a 

m 

• 

•  0 

u 

0  V  P 

<s 

Q 

A 

P  os 

4 

X  0  0 

o 

U 

U 

0  c 

4 

•  0 

0 

H  *d 

rH 

hj:  h 

♦ 

4 

0 

a  -4 

«H 

O 

0  U  P 

A 

0  -4 

Q 

sr 

p  •  e 

rH 

f-4 

0 

-H  -H 

H 

rH 

0  >  0 

Q 

Q 

e 

0)  CD 

u 

U 

f-  o  o 

w 

Ua 

Ur 

3 

R 

X 

H 

P 

0 

0 

u 

>.4> 

-t  e 

-•  o 

e  o 


01 

c 

•H 

+» 

0 

h 

<-»  <N 

rs 
r*  (N 

a 

■u  0 

0  4J 

fH 

H 

M  Q 

N  O 

< 

o 

Q 

•o 

a 

Q 

T> 

■H 

CQ 

U# 

U. 

•  0 

4>  os 

♦ 

♦ 

♦ 

4 

0  0 

0  P 

H 

4 

4 

0  c 

rH  -H 

r4 
rH  Q 

rH 
rH  Q 

0  0 

-C  0 

0 

<-4 

r4 

3  -4 

a  ^ 

Q  « 

fc  0 

+J 

a 

a 

0  -H 

w  Ua 

Ua 

0  rH 

o 

H 

rH 

■H  ■*H 

rH 

rH 

>  -4 

H 

4 

u 

O 

to  CQ 

\ 

O  4 

u  ♦ 

O  < 

1 

JSC 

(4 

0 

3 


0  0 

*  s 

•u  o 

0  -4 
-4  4J 

a  -4 
■  *0 
-4  V 

tn  < 


■u 

o 

0 

u 

p 

e 


A 

0 

0 

0 


0 

V 

2> 
02  > 

2) 

D2) 

rH 

rH  +> 
<  0 

H 

0 

a 

Q 

0 

o 

o 

0  0 

P  os 

4 

4 

4 

4 

0  U 
0  P 

4 

4 

o  e 

-4  -rH 

rH 
rH  Q 

rH 
rH  Q 

0  e 

A  0 

bu 

Ur 

a  -4 

Q 

O  'r' 

u  o 

s* 

n* 

0  -H 

^  Ua 

V  Ua 

0 

(M 

CM 

•H  -H 

rH 

rH 

>  0 

Q 

O 

n  a 

U  4 

O  4. 

O  P 

*rtv0rNflONW*tnr*«O0'O»-«(N<,>0,inv0co£O;-2(S2> 

00000»<HHHHrt*4NNNNNNNNNOnWW 

nnnnnnnnnnnnnnnnnnnnnnnnn 


91 


234 1 

235IFD1  ♦  FD2  FD1  FD1  *  FD2  "  FD1 

2361 

2401 

241IFD1  *  FD2  FD1  FD2 


Finding*  Exaapl*  1 


The  general  setting  for  exaapl*  1  can  ba  auaaarizad  aa 
follow*:  1)  Th*  only  30b  th*  contractor  ha*  during  during 

th*  originally  planned  contract  p*riod  i*  th*  contract 
itself;  2)  Th*  contractor  obtain*  no  work  during  th*  d*lay 
period.  It  i*  thi*  **tting  that  ha*  just  b**n  algebraically 
analyzed  and  th*  result*  can  b*  auaaarizad  a*  ahown  in 
Figure  4.1  below. 

Understated  Accurately 

Unabsorbed  Calculated 

Overhead  Unabaorbed 

Overhead 


Allegheny 

X 

Carteret 

X 

Eichleay 

X 

Allied  X 

AeCeEaSe 

X 

Siaulation 

X 

Figure  4.1 

Exaaple  1  Algebraic  Results 

A*  shown,  each  foraula  with  the  exception  of  Allied 
Material*  and  Equipaent  Coapany  yielded  the  true  unabsorbed. 
In  the  Allied  Material*  and  Equipaent  Coapany  foraula  the 
total  plant  labor  equal*  the  contract  labor  and  thus 
residual  labor  becoaea  zero.  If  total  plant  labor  was  twice 
the  size  of  contract  labor  then  the  foraula  would  have  given 
u*  the  true  unabsorbed.  Obviously,  in  thi*  very  siaple 


Overstated 

Unabsorbed 

Overhead 


axaapla,  Alliad  Matariala  and  Equipaant  Coapany  foraula  doaa 
not  coaputa  tha  actual  unabaorbad  ovarhaad.  Froa  thla  firat 
axaapla  it  la  not  coaplataly  claar  whara  tha  problaa  for 
thia  foraula  axiata,  axcapt  that  total  plant  labor  auat  ba 
largar  than  3uat  tha  particular  contract  in  quaation.  Thua 
tha  contractor  auat  hava  aora  than  ona  contract.  In  tha 
aiaplaat  of  caaaa,  auch  aa  axaapla  1  it  haa  baan  ahown  that 
fiva  of  tha  aix  foraulaa  do  calculata  tha  actual  unabaorbad 
ovarhaad . 

Algabralc  Exaapla  _2 

Tha  coaplata  dataila  of  axaapla  two  ara  includad  in 
Chaptar  3  and  will  not  ba  rapaatad  hara.  Tha  aain  thruat  of 
thia  axaapla  ia  that  thara  ia  ona  aaployaa  and  that  ha  worka 
during  half  of  tha  dalay  pariod.  Tha  trua  unabaorbad 
ovarhaad  in  thia  caaa  ia  than  calculatad  aa  tha  nuabar  of 
daya  of  dalay  ainua  tha  nuabar  of  daya  that  work  waa  found, 
aultipliad  by  tha  dally  ovarhaad  rata.  Uaing  tha  dafinad 
variablaa  tha  trua  unabaorbad  ovarhaad  appaara  aa  (D2-D3>*F 
or  <D2-D3)*F  or  D2F-D3F.  Nota  that  axaapla  1  ia  than  a 
apaclal  caaa  of  axaapla  2.  If  D3»0,  axaapla  2  raducaa  to 
axaapla  1 . 

With  ragard  to  tha  variablaa  and  axpraaaiona  on  paga 
81,  racall  that  C2  *  avaraga  daily  diract  labor  during  tha 
02  day  dalay  pariod.  In  thia  axaapla  2  than,  C2  3 


(C1*D3) /D2 


or  C202  «  C103 


C:  Total  daily  pariod  diract  labor 

>  D2C2  or  C103 


E: 


G: 


Total  axtandad  pariod  ovarhaad 

■  F (D1+D2)  /  D1C1+D2C2 

■  F <Dl-*-D2>  /  Cl  (D1  +  D3) 

Oalay  Billinga 

»  C<D2C2>/C13  *<C1*F>  ■  D3(C1+F) 


With  thaaa  foraulationa  in  aind  aach  formula  waa  put 
into  algabraic  form  to  coapara  it  with  tha  actual 
unabaorbad.  Thaaa  algabraic  aquationa  for  axaapla  two  ara 


ahown  in  tha  auccaading  Tablaa  nuabarad  4.7  through  4.12 
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241 1 CF<D1*D2)««2J  FD1  ( [F(D1*D2) **23 

2421/  (D1+D2+D3)  /  D1-D2+D3)  -  FD1 


Finding*  Exaapl*  2 

The  general  setting  for  sxsmpls  2  can  bs  sussarizsd  as 

follows:  1)  Ths  only  30b  ths  contractor  has  during  ths 

originally  planned  contract  period  is  ths  contract  itaslf; 

2)  Ths  contractor  is  fully  ssploysd  at  ths  contract  level 

during  part  of  the  delay  period.  It  is  this  setting  that 

has  just  been  algebraically  evaluated  and  the  results  are 

summarized  in  Table  4.2  below. 

Understated  Accurately  Overstated 

Unabaorbed  Calculated  Unabsorbed 

Overhead  Unabaorbed  Overhead 

Overhead 


Allegheny 

X 

Carteret 

X 

Eichleey 

X 

Allied 

X 

AsCeEeS* 

X 

Simulation 

X 

Figure  4.2  Example  2  Algebraic  Results 


As  shown,  four  out  of  the  six  formulas  did  not 
calculate  the  true  unabsorbed  overhead.  A  closer  look  at 
each  of  the  four  formulas  which  did  err  will  give  a  better 
understanding  of  why  these  formulas  deviate  from  the  actual 
unabaorbed  overhead.  In  order  to  evaluate  these  formulas, 
the  final  simplified  algebraic  solution  will  be  multiplied 
by  X  ,  an  unknown,  and  then  will  be  set  equal  to  the  true 


unabsorbed 


Allegheny  Foreula.  The  final  aiaplified  algebraic 
formula  for  Allegheny  appears  in  block  E62  of  Table  4.7 
which  is: 

F (D2-D3) »D1/ (D1+D3) 

By  multiplying  this  by  X  and  setting  it  equal  to  the 
true  unabsorbed,  the  value  of  X  is  determined. 

F (D2-D3) *  EDI  /  <D1*D3>3  *  X  ■  F<D2-D3) 

Dividing  both  sides  by  F<D2-D3>  results  in; 

CD1  /  (D1+D3) 3  •  X  ■  1 

Therefore  X  equals  the  inverse  of  D1/(D1+D3)  ,  so 

X  *  (D1  ♦  D3)  /  D1 

therefore, 

X  >.  1 

The  value  of  X  will  only  equal  1  when  D3  is  equal  to  zero, 
which  was  the  result  in  example  one.  When  D3  >  0,  then  X  > 

1  and  the  Allegheny  formula  underestimates  the  true 
unabaorbed  overhead.  So,  the  greater  the  emount  of  work 
obtained  during  the  delay  period,  the  greater  Allegheny 
underestimates  the  true  unabsorbed  overhead. 

Elchleay  Formula.  The  final  simplified  algebraic 
formula  for  Allegheny  appears  in  block  K47  of  Table  4.9 
which  is: 

F  *  D1  •  D2  /  <D1  ♦  D3> 

By  multiplying  this  by  X  and  setting  it  equal  to  the  true 


unabaorbed,  the  value  for  X  is  determined  as  shown  below 


X  ■  C  <FD2  -  FD3XD1  ♦  D3>3  /  CFD1  *  D2) 


Sine*  D2-D3  »  D2 Cl- (D3/D2) 3  ,  X  can  ba  written  aa: 

X  »  Cl- (D3/D2) 3  •  C  <D1*D3) /D13 
or 

X  ■  Cl- (D3/D2) 3  *  Cl* (D3/D1) 3 

Now  aaaume  D2  <  D1  ,  i.a.  tha  dalay  pariod  ia  ahortar  than 
tha  original  contract  pariod.  Than 

X  »  Cl- (D3/D2) 3  *  Cl* (D3/D1 >  3  <  C1-<D3/D2>3 
-  1- <D3/D2) **2  <  1 

Wa  conclude,  aaauaing  D2  <  Dl  :  a)  Tha  Eichlaay  formula 
ovaratataa  trua  unabaorbad  overhead,  bacauaa  Eichleay  *  X 
true  unabaorbad  overhead,  and  X  <  1  .  b>  Eichlaay 

unabaorbad  ovarhaad  •  C1-(D3/D2>3  •  C1*(D3/D1)3  *  trua 
unabaorbad  ovarhaad.  So,  if  D3*>0,  tha  Eichlaay  formula 
calculataa  trua  unabaorbad  ovarhaad  aa  wa  aaw  in  axampla  1. 
Tha  largar  tha  proportion,  D3/D2  ,  tha  mora  Eichlaay 

ovaraatimataa  trua  unabaorbad  ovarhaad. 

Alllad  Mat aria la  and  Equipment  Company  Formula.  Tha 
final  aimplifiad  algebraic  formula  for  Allied  Matariala  and 
Equipment  Company  appaara  in  block  E109  of  Table  4.10  which 
ia: 

CD3CFD2  -  FD3) 3  /  <D1  *  D3) 

By  multiplying  thia  by  X  and  aatting  it  equal  to  tha  trua 
unabaorbad  tha  value  for  X  la  datarminad  aa  ahown  below. 


X  »  C<FD2  -  FD3XD1  ♦  D3>3  /  CD3CFD2  -  FD3>] 
and  further  aiaplif ication  give*, 

X  ■  <D1  ♦  03)  /D3 

which  ahowa  that 

X  >  1 

and  therefore  Allied  Nateriala  and  Equipment  Company  formula 
undereatimatea  the  unabaorbed  overhead.  Thia  formula  only 
allowa  for  a  fraction  of  the  actual  unabaorbed,  aa  can  be 
aeen  from  ita  final  aimplified  fora  in  block  E109  of  Table 
4.10. 

Simulation  Formula.  The  final  aimplified  algebraic 
formula  for  Simulation  appeara  in  Block  E  241  of  Table  4.12 
which  ia: 

t  C<D1*D2)  <FD1*FD2>J  /  <D1*D2«-D3> )  -  FD1 
But,  with  thia  formula  it  appeara  that  in  order  to  reach  the 
true  unabaorbed  a  quantity  muat  be  aubtracted  from  the 
amount  calculated  by  the  formula.  Thia  quantity  ia  not  a 
multiplicative  factor  but  muat  be  determined  in  a  different 
way.  Thua,  the  following  algebraic  manipulationa  were 
employed: 

{  C(D1-D2)  <D1  +  D2)F3  /  <Dl-*-D2fD3> )  -  FD1 
then  a  common  denominator  waa  found 

F(  C<D1+D2>  (D1+D2) -D1D1-D1D2-D1D33  /  <D1«-D2«-D3>  ) 
which  aimplifiea  to 

Simulation  ■  F(£D2**2  «■  D1<D2-D3)J  /  <D1«-D2«-D3> ) 


So  Simulation  ainua 


F ( CD3*«2)  /  <D1  +  D2*D3>  J 

*  F{  C  <D2«*2  -  D3**2  ♦  D1(D2-D3>3  /  <D1 ♦D2+D3) ) 
This  furthar  simplifies  to 

Ft  [<D2-D3>  <D2*D3)->D1(D2-D3>3  /  <D1*D203>  > 
which  simplified  again  is 

Ft  [  (D2-D3)  <D2»D3"*-D1>  3  /  <Dl-*-D203>  ) 

*  F<D2-D3> 

which  is  true  unabsorbed. 

Therefore,  Simulation  minus  F<D3««2>  /  (D1+D2+D3) 
equals  true  unabsorbed  or  F(D2-D3>  .  Thus,  Simulation 

overestimates  and  its  deciding  factor  is  the  number  of  days 
worked  during  the  delay.  As  the  number  of  days  worked 
during  the  delay  increases.  Simulation  overstates  by  a 
larger  amount. 

Algebraic  Example  3 

As  with  example  one  and  two  the  complete  details  of 
example  three  are  included  in  Chapter  3  and  are  not  repeated 
here.  The  main  emphasis  behind  this  example  is  that  there 
are  two  employees  and  that  one  works  during  half  of  the 
delay  period.  The  true  unabsorbed  overhead  in  this  case  is 
then  calculated  by  determining  the  total  fixed  overhead  for 
the  original  contract  plus  the  delay  period.  Then  the 
amount  of  overhead  that  was  absorbed  or  recovered  is 


subtracted  out 


Ths  total  ovsrhsad  for  tha  contract  plus  ths  dslay  in 
algabraic  fora  is 

F (D1+D2) 

Now,  aa  diacuaasd  In  Chaptsr  III,  and  on  pags  81  of 
this  chaptsr,  ws  aasuas  ovsrhsad  is  rscovsrsd  proportional 
to  ths  dirsct  labor  incurrsd  in  a  job,  i.s.  in  accordancs 
with  a  prsdstsrainsd  fixsd  ovsrhsad  rats. 

Thsn,  total  rscovsrsd  on  ths  contract  is: 
<F/C1)«(D1C1)-FD1 

Total  rscovsrsd  during  ths  dslay  psriod  is: 

(F/Cl)  •  D2C2  -  FD2  •  (C2/C1) 

Total  rscovsrsd  is: 

F  EDI  ♦  02  *  (C2/C1) 3 

Thus, 

Unabsorbsd  ■  F<D1+D2) - ( <D1F> ♦ CD2« (C2/C1) *03 } 

■  FD1  ♦  FD2  -  FD1  -  CFD2  *  (C2/C1>3 
«  FD2  -  CFD2  •  (C2/C1) ] 

Factoring  out  FD2  givss 
Cl  -  (C2/C1) ] FD2 

This  is  ths  trus  unabsorbsd  algsbraic  formula  for  sxaapls 
thra.i .  Rscall  that  in  sxaapls  2,  C2*  (C1*D3> /D2  or 

C2/C1=«D3/D2  .  Thsn  Cl- (D3/D2)  3  FD2  ■  <D2-D3)F  ,  i.s. 

sxaapls  2  is  a  spscial  cass  of  this  aors  gsnsral  situation. 
If  C2*0  (i.s.  no  work  is  obtainsd  during  ths  dslay 

psriod),  thsn  this  formula  rsducss  to  sxaapls  1.  If  C2»C1 
(i.s.  ths  avsrags  daily  labor  sarnsd  during  ths  dslay 


period  is  the  sase  as  the  average  daily  contract  labor 
earning) ,  then  there  is  no  unabaorbed  overhead.  In  general 
the  larger  C2  *  the  less  unabaorbed  overhead.  Uaing  the 
expressions  of  page  SI,  the  algebraic  equations  for  example 
three  are  shown  in  the  following  Tables  numbered  4.13 


through  4. IS. 
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154 I2CD2  Cl- (C2/C1 >3  8)  F  /  8  2 CD2 Cl- (C2/C1 >F) 

1551 •  <F/8) 


SIMULATION  FORMUL 


Additional  ♦  Contract  Billings  *  Simulated  Contract 

Billings 
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Finding*  Exaapla  3 


Tha  general  aatting  for  this  final  axampla  3  can  ba 
auaaarizsd  aa  follows:  1)  Tha  only  job  tha  contractor  has 
during  tha  originally  plannad  contract  pariod  is  tha 
contract.  2>  During  tha  dalay  pariod,  soaa  work  is 
obtainad.  Tha  axtant  of  this  work  is  aaasurad  by  tha  ratio, 
C2/C1  ;  avaraga  daily  labor  coats  during  tha  dalay  pariod. 


dividad  by  avaraga  daily  contract  labor  costs. 

Tha 

pracading  algabraic  analysis 

can  ba  aummarizad 

as  shown 

balow  in  Tabla  4.3. 

Undarstatad 

Accurataly 

Ovarstatad 

Unabsorbad 

Calculatad 

Unabsorbad 

Ovarhaad 

Unabsorbad 

Ovarhaad 

Ovarhaad 

Allaghany  X 

Cartarat 

X 

Eichlaay 

X 

Alliad  X 

AaOaEaSa 

X 

Simulation 

X 

Figura  4.3  Exaapla  3  Algsbraic  Raaulta 


Aa  shown  abova,  fiva  out  of  tha  six  formula*  did  not 
calculata  tha  trua  unabsorbad  ovarhaad.  Each  of  tha 
formulas  will  now  ba  avaluatad  to  datarmina  why  tha  formula 
daviataa  from  tha  trua  unabsorbad.  In  tha  casa  of  tha 
Cartarat  formula  a  furthar  thought  will  show  why  avan  this 


HE 


formula  will  not  work  in  all  caia*. 

Allaghany  Formula.  In  ordar  to  avaluata  whara  tha 
Allaghany  formula  daviataa  from  trua  unabaorbad  it  ia 
nacaaaary  to  manipulata  tha  algabraic  aquation  found  in 
Tabla  4.13,  Block  E  62.  Thia  manipulation  ia  dona  by 
dividing  tha  numarator  and  danoainator  by  Cl  and  ia  ahown 
balow. 

Unabaorbad  -  CD1D2F (C1-C2) ]  /  (C1D1  ♦  C2D2) 

Dividing  both  tha  numarator  and  tha  danominator  by  Cl  givaa 
Unabaorbad  »D1D2FC1-(C2/C1>3  /  CD1  ♦  (C2/C1 )D2J 
It  can  ba  aaan  from  thia  aquation  that  tha  trua 
unabaorbad  ia  part  of  thia  formula,  D2F Cl- (C2/C1 ) 3  .  So 

tha  total  Allaghany  formula  ia  Dl/ £D1* (C2/C1 >D23  timaa 
trua  unabaorbad,  which  givaa  ua  a  fraction  of  tha  actual 
unabaorbad  ovarhaad.  Taking  a  look  at  tha  invaraa  of  thia 
fraction  axplaina  what  tha  Allaghany  formula  doaa 
inaccurataly . 

CD1  ♦  (C2/CDD23  /  Dl 
Thia  aimplifiaa  into 

1  ♦  (C2D2)  /  <C1D1) 

Tha  invaraa  ia  1  ♦  tha  ratio,  total  labor  coat  during  tha 
dalay  pariod  dividad  by  tha  total  labor  coat  during  tha 
actual  contract  pariod.  So,  Allaghany  computad  unabaorbad, 
timaa  1  plua  tha  ratio,  ia  tha  trua  unabaorbad.  Tha  mora 
work  that  ia  dona  during  tha  dalay  pariod,  tha  graatar  tha 
ratio.  Conaaquantly ,  aa  mora  work  ia  obtainad  during  tha 


delay  period,  the  Allegheny  formula  becoaea  a  smaller 
fraction  of  the  true  unabaorbed  overhead. 

Carteret  Formula.  The  Carteret  formula  doea  calculate 
the  true  unabaorbed  in  this  example,  but  this  will  not 
always  be  the  case.  Take  example  three,  for  instance,  and 
extend  the  problem.  Assume  the  government  contract  is  half 
completed  when  the  second  shipment  of  chalkboards  is 
delayed,  and  the  delay  lasts  for  80  work  days.  While  the 
government  contract  was  on  going,  the  contractor  had  a  job 
with  a  civilian  firm  that  added  two  employees  to  his  work 
force.  This  contract  is  started  shortly  after  the 
government  contract  and  causes  the  actual  overhead  rate 
before  the  delay  period  to  fall  because  of  additional 
employees.  Assume  the  actual  rata  falls  to  1.00,  and  this 
civilian  contract  is  finished  the  week  before  the  government 
contract  is  delayed. 

Using  the  new  overhead  rate  of  1.00  in  Block  A14,  Table 
3.14,  Block  E14  becomes  2240.00.  The  actual  overhead  during 
the  delay  period  remains  11,200.00  in  Block  A27,  but  in 
Block  C27  2240.00  is  now  the  anticipated  overhead  and  the 
amount  claimed  becomes  8960.00.  With  this  in  mind,  it 
becomes  clear  that  with  more  than  one  contract  being 
performed  during  the  originally  planned  government  contract 
period,  the  Carteret  formula  will  overestimate  the  true 
unabsorbed  overhead. 

Elchleay  Formula.  In  order  to  evaluate  where  the 
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Eichlaay  formula  daviataa  from  trua  unabaorbad,  it  ia 
nacaaaary  to  aanipulata  tha  algabraic  aquation  found  in 
Tabla  4.15,  Block  X47.  Tha  foraula  thara  was 

Eichlaay  *  <D2  *  D1  *  F)  /  CD1* CD2(C2/C1> 3 > 
Multiplying  nuaarator  and  danoainator  by  Cl  givaa 
FD2 (C1D1 >  /  (C1D1  «■  C202  > 

Than  Multiplying  thia  formula  by  X  and  matting  it  aqual  to 
tha  trua  unabaorbad  givaa 

CFD2C101  ✓  (C1D1  ♦  C2D2>3  «  X  -  D2 Cl- (C2/C1 > 3 F 
Dividing  both  aidaa  by  D2F  givaa 

CC1D1  /  (C1D1+C2D2) ]  •  X  ■  C1-(C2/C1>3 
Dividing  through  by  C1D1  and  multiplying  by  (C1D1+C2D2> 
givaa 

Cl- <C2/C1) 3  *  (C1D1+C2D2)  /  C1D1  »  X 
Thia  can  now  ba  lookad  at  aa  two  factors 

Cl- <C2/C1) 3  *  Cl  ♦  (C2D2/C1D1) 3  -  X 
From  thia  wa  can  concluda  that  Eichlaay  aiaaaa  tha  trua 
unabaorbad  ovarhaad  by  a  product  of  factors.  Ona  factor  ia 
ona  minus  tha  ratio  of  tha  avaraga  daily  diract  labor  during 
tha  dalay  pariod  and  tha  avaraga  daily  labor  during  tha 
originally  achadulad  contract  pariod.  Tha  othar  factor  ia 
ona  plus  tha  ratio  of  tha  total  labor  coat  during  tha  dalay 
dlvldad  by  tha  total  labor  coat  during  tha  original  contract 
pariod. 

Now  it  ia  ahown  that  X<1  ,  which  provaa  that  Eichlaay 
ovaraatimataa  unabaorbad  ovarhaad.  C2/C1  ia  graatar  than 


C2D2/C1D1  aa  long  as  tha  original  contract  parlod  la  longar 
than  tha  da lay  parlod.  Thia  aaana  that  whan  tha  two  factors 
ara  aultipliad  togathar  tha  product  will  ba  laaa  than  ona. 

In  algabraic  ayabola 

1+ (C2D2/C1D1 )  <  !♦ (C2/C1) 


so 

X  <  Cl- (C2/C1) 3  *  C1+ (C2/C1) ] 

-  1- (C2/C1 ) «*«2  <  1 

Eichlaay  ovaraatiaataa  and  this  will  always  ba  tha  caaa 
unlaaa  tha  daisy  parlod  la  longar  than  tha  original  contract 
parlod.  If  C2»0  (i.a.  no  work  la  obtainad  during  tha 
daisy  parlod) ,  X«l;  or  tha  Eichlaay  formula  accurataly 
coaputaa  unabaorbad  ovarhaad.  This  was  tha  concluaion  of 
axaapla  1,  aa  tha  ratio  of  work  obtainad  during  tha  daisy 
parlod  to  work  during  tha  contract  parlod  (aa  maaaurad  by 
C2/C1  )  incraaaaa,  tha  factor  X  dacraaaaa.  That  la,  aa 
tha  aaount  of  work  found  during  tha  daisy  parlod  incraaaaa 
tha  trua  unabaorbad  bacoaaa  a  amallar  fraction  of  tha 
Eichlaay  computad  unabaorbad  ovarhaad. 

Alllad  Hatarlala  and  Equlpmant  Company  Formula.  Thia 
formula  la  approachad  in  tha  aama  mannar  aa  tha  Allaghany 
formula.  Taking  tha  final  aimplifiad  formula  from  Tabla 
4.16,  Block  E109  it  shows 

Alllad  -  ( (C1D2F-C2D2F)/ CC1 <C1D1*C2D2> 3 )«(C2D2> 
Raarranging  thia  givas 


CC2D2  •  D2F (C1-C2) 3 / CC1 (C1D1+C2D2) 3 


Now  dividing  nuaarator  and  danoainator  by  Cl  givaa 


C2D2  •  D2F Cl- (C2/C1) 1 / (C1D1+C2D2) 

Aa  can  ba  aaan ,  tha  nuaarator,  D2F Cl- (C2/C1 ) 3  ,  is  tha  trua 
unabaorbad  and  thua  C2D2/ (C1D1+C2D2)  givaa  tha  fraction  by 
which  tha  trua  unabaorbad  ia  baing  aultipliad  by  to 
calculata  tha  Alliad  Matariala  and  Equipaant  Coapany  aaount. 

Tha  fraction  conaiata  of  tha  total  labor  coat  during 
tha  dalay  parlod  divldad  by  tha  total  labor  coat  during  tha 
original  contract  pariod  plua  tha  dalay  parlod.  Tharafora* 
tha  Alliad  Natariala  and  Equipaant  Coapany  foraula  will 
alwaya  undaraatiaata  tha  actual  unabaorbad  ovarhaad.  If 
total  labor  coat  during  tha  dalay  pariod  la  aaall*  coaparad 
to  total  labor  coat  during  tha  contract  parlod*  tha  Alliad 
foraula  coaputaa  a  aaall  fraction  of  tha  trua  unabaorbad 
ovarhaad . 

A.C.E.3.  Tha  foraula  in  Block  154*  Tabla  4.17  can  ba 
darivad  aa  followa  with  2  aaployaaa;  (with  aora  aaployaaa 
tha  ganaralization  ia  claar> :  For  tha  A.C.E.S.  foraula  to 
ba  applicabla  at  all  in  Exaapla  3*  it  la  nacaaaary  that  both 
aaployaaa  ba  paid  tha  aaaa  rata.  Otharwlaa*  tha  phraaa* 
"loat  labor  houraM*  aakaa  no  aanaa.  Aaauaa  aaployaa  1  worka 
Kl  and  aaployaa  2  worka  K2  of  tha  D2  day  dalay  pariod. 

Than* 

C2  ■  (K1+K2)  /  D2  (ignoring  tha  daily  rata) 

Cl  ■  (Dl+Dl)  /  D1  ■  2 

So* 
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C2/C1  »  (K1+K2)  /  2  *  D2 


Tha  factor  in  Block  154,  2tD2 Cl- <C2/C1> 3 8)  can  ba 
axpraaaad  a a  (2D2-K1-K238  ,  or  8<D2-K1+D2-K2>  ,  tha 

nuabar  of  loat  labor  hours. 

Thus,  multiplying  tha  simplifiad  A.C.E.S.  formula 
locatad  in  Tabla  4.17,  Block  E154  by  X  and  satting  it 
aqual  to  tha  trua  unabsorbad  gi vas  tha  following: 

2(D2  C1-CC2/CD3  F)  *  X  *  D2F  *  C1-CC2/C233 

tharafora 

X  «  (D2F*  Cl- (C2/C1) 3 )  /  2 (D2 Cl- (C2/C1) 3 F) 
which  simplifias  to 

X  »  1/2 

Whan  X<1  ,  tha  formula  ovarastimatas  tha  trua 

unabsorbad.  Tharafora,  tha  A.C.E.S.  formula  ovar  calculataa 
unabsorbad  ovarhaad  whan  additional  work  for  amployaas  is 
found  during  a  daisy  pariod.  Thara  appaars  to  ba  a  factor 
missing  in  this  formula,  lost  labor  man  hours  should  ba 
dividad  by  tha  numbar  of  amployaas.  Thus,  as  tha  A.C.E.S. 
formula  stands,  it  will  always  ovarastimata  unabsorbad 
ovarhaad  undar  tha  axampla  3  conditions. 

Simulation.  Tha  final  simplifiad  Simulation  algabraic 
formula  found  in  Tabla  4.18,  Block  E241  was 

(  C  (D1+D2JF  •  (D1+D2)  3  /  CD102*  (D2C2/C1  >  1  J  -  FD1 
Putting  this  axprassion  ovar  a  common  danomlnator,  wa  gat 
Simulation  aquals 

CD2**2  ♦  D1D2 Cl- (C2/C1) 3 )  /  CD1*D2* (D2C2/C1) 3 


Using  a  technique  analogous  to  the  technique  used  in  exasple 
2,  subtract 

(D2C2/C1 )  ««2  /  CD1  +  D2-*-  (D2C2/C1 )  3 
from  this  equation  for  the  Simulation  method  unabsorbed. 
After  some  rearrangement  of  terms,  it  can  be  shown  that: 

Simulation  unabaorbed  -  (D2C2/C1)  »«*2  / 

CD1+D2+ (D2C2/C1) 3  *  true  unabsorbed 
Here,  also  we  conclude  that  the  Simulation  method  tends  to 
overestimate  true  unabsorbed  overhead.  As  total  labor  cost 
during  the  delay  period  <i.e.  D2C2  )  increases,  the 
Simulation  method  more  overestimates  true  unabsorbed 
overhead . 


V 


Conclusions  and  Recommendations 


Summary  of  Findings 

Unabsorbsd  ovsrhsad  claims  duo  to  govornment  caused 
delays  have  been  inequitably  determined  by  various  formulas. 
The  formulas  covered  in  this  research  were  the  Allegheny, 
Carteret,  Eichleay,  Allied  Materials  and  Equipment  Company, 
A.C.E.S.,  and  a  new  non-court  tested  formula  called 
Simulation.  Yet,  with  the  exception  of  Carteret  they  all 
fall  short  of  calculating  the  true  unabaorbed  overhead  using 
simple  examples  which  portray  situations  of  much  larger 
cases . 

The  idea  of  breaking  this  problem,  of  formula 
calculated  unabsorbed  overhead,  down  into  simple  examples 
proved  to  be  very  beneficial.  From  each  of  these  simplified 
examples  that  portray  larger  scale  problems  the  actual  or 
true  unabsorbed  overhead  was  calculated.  The  ability  to 
calculate  the  true  unabsorbed  is  still  the  goal.  In  these 
three  examples  it  was  possible  to  calculate  the  true 
unabsorbed  overhead,  but  not  all  "real  world"  circumstances 
have  been  covered  in  these  three  examples.  It  has  been 
shown  that  none  of  the  common  formulas  is  generally 
accurate.  The  algebra  of  example  3  plus  the  discussion  of 
the  Carteret  formula  show  them  all  to  be  inaccurate  in  a 
general  scenario. 

The  formula  that  is  most  widely  used  was  shown  through 


Example  two  and  Exaapla  thraa  that  it  will  alwaya 
ovaraatiaata  trua  unabaorbad  ovarhaad.  That  formula  ia  tha 
Eichlaay  formula,  ao  it  ia  no  wondar  contractora 
conaiatantly  racommand  tha  Eichlaay  formula  in  thair 
aattlamant  claima.  Tha  biggaat  arror  ia  that  tha  BCA'a  ara 
backing  Eichlaay  bacauaa  it  haa  baan  uaad  in  tha  paat  and 
haa  aattlad  many  claima,  and  tharafora  it  haa  built  a 
pracadanca.  Alao,  it  haa  baan  ahown  that  a  popular  DCAA 
modal,  tha  Allaghany  formula,  conaiatantly  undaratataa  trua 
unabaorbad  ovarhaad  in  tha  acanarioa  praaantad.  With  tha 
Eichlaay  and  Allaghany  formulaa  computing  axtrama  amounta, 
it  ia  not  aurpriaing  that  ao  many  diaputaa  ovar  unabaorbad 
ovarhaad  "go  to  court”. 

Each  invaatigatad  formula  waa  found  to  hava  particular 
faulta,  conditiona  cauaing  than  to  arr  from  tha  trua 
unabaorbad.  Tha  Allaghany  formula  ahowa  that  aa  additional 
work  ia  obtainad  during  tha  dalay,  tha  amallar  tha  ratio  of 
trua  unabaorbad  ia  calculatad.  Tha  Cartarat  formula  did 
calculata  tha  trua  unabaorbad  within  thaaa  axamplaa,  but  it 
atill  ha  a  fault  whara  changing  ovarhaad  rataa  can  cauaa 
ovaraatimataa.  Eichlaay,  aa  atatad  bafora,  ovaraatimataa 
and  it  ahowa  that  tha  graatar  tha  amount  of  work  obtainad 
during  tha  dalay  pariod,  tha  graatar  tha  ovaraatiaata  of 
trua  unabaorbad.  Tha  Alliad  Natariala  and  Equipmant  Company 
formula  calculataa  a  fraction  of  tha  trua  unabaorbad 
ovarhaad.  Thia  fraction  ia  total  labor  coat  during  tha 


delay  dlvldad  by  total  labor  coat  of  tha  original  contract 
period  plua  total  labor  coat  during  the  delay.  Thus,  thia 
fraction  can  approach  1,  but  it  will  never  reach  it.  The 
A.C.E.S.  formula  overestimate#  true  unabaorbed  overhead  when 
during  a  delay  all  the  employeaa  affected  are  not  able  to  be 
uae  elaewhere  by  the  contractor.  Finally,  Simulation 
overeatimatea  true  unabaorbed  overhead  by  a  larger  amount  aa 
the  total  labor  cost  during  the  delay  period  increases. 

Conclusion 

Thia  research  has  not  attained  a  true  unabaorbed 
overhead  formula  for  all  circumatancea,  but  it  now  appears 
that  thia  ia  possible.  It  has  shown  that  the  commonly  used 
formula,  Eichleay,  does  overestimate  the  quentum  for 
unabeorbed  overhead.  There  ia  more  work  to  be  done  in  this 
area  of  research,  in  order  to  change  the  way  unabeorbed 
overhead  is  determined  after  a  delay.  But,  thia  research 
should  be  the  beginning  of  a  new  way  of  looking  at  and 
solving  thia  situation.  A  consistent  approach  to 
calculating  unabaorbed  overhead  for  government  caused  delays 
is  still  the  final  goal  in  the  quest  of  solving  this 
problem. 

Recommendations  for  Future  Study 

In  order  to  calculate  true  unabaorbed  overhead  for  all 


different  situations  that  exist,  at  least  one  more  example 
should  be  examined.  This  example  should  include  two  or  more 


aaployaaa  who  work  for  a  particular  contract  which  will  hava 
a  govarnaant  cauaad  dalay.  Alao,  at  tha  aaaa  tiaa  thia 
contractor  haa  anothar  contract  with  ona  or  aora  aaployaaa 
who  ara  paid  on  a  diffarant  acala  than  tha  onas  who  work  on 
tha  dalayad  contract.  Thia  aacond  contract  ia  not  dalayad 
and  tha  work  continuaa  on  thia  contract  whila  tha  othar 
contract  ia  in  ita  dalay  pariod.  With  thia  aituation 
axaainad  and  tha  trua  unabaorbad  ovarhaad  formula  invantad 
through  tha  uaa  of  an  algabraic  aquation,  tha  problaa  will 
ba  aolvad  on  tha  aurfaca. 

From  thia  point  tha  naw  unabaorbad  ovarhaad  foraula 
auat  ba  accaptad  by  contracting  officara  who  auat  randar 
final  daciaiona  with  contractora.  At  tha  aaaa  tiaa,  trial 
attornaya  at  AFLC/JAB  will  hava  to  ba  convincad  that  thia  ia 
a  battar  foraula.  With  propar  preparation  thia  naw  foraula 
will  hava  to  ba  taatad  bafora  BCA'a  and  tha  judgaa  auat 
undaratand  tha  principlaa  bahind  tha  origination  of  thia  naw 
foraula.  If  furthar  appaala  ara  aada,  thia  aaaa 
undaratanding  auat  pravail  up  tha  chain  of  Appaal  Courta  in 
ordar  for  a  pracadant  to  ba  aatabliahad. 

Furthar  thoughta  about  thia  iaaua  concarn  tha 
applicability  of  putting  a  clauaa  into  avary  contract. 

Should  or  can  a  clauaa  with  tha  naw  unabaorbad  ovarhaad 
foraula  ba  placad  into  avary  contract?  Thia  iaaua  auat  ba 
dabatad  and  individuala  with  contract  law  backgrounda  auat 
ba  involvad.  Thia  poaaibility  ahould  ba  invaatigatad. 


bacauaa  tha  amount  of  aonatary  aavinga  could  ba  quita  larga 
Laaa  would  ba  paid  out  in  dalay  claiaa  bacauaa  aa  shown,  th 
trua  unabaorbad  la  laaa  than  Eichiaay,  tha  moat  widaly  uaad 
approach,  and  with  a  contract  clauaa,  thaaa  claiaa  would  no 
longar  ba  haard  bafora  courta  of  Appaal. 
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